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6ESPAG Gives You 
More Power Per Square Inch. 




3.937 
100 mm 



Here is the size, performance, and 
cost breakthrough you have been 
waiting for: The 68020 based 
GESMPU-20 from GESPAC. 

You can now unleash an 
unprecedented amounl of power 
into your applications. On just 25 
square inches, we have squeezed 
a 12.5 MHz (16 MHz optional) 
68020 32-bit microprocessor, a 
68881 floating point coprocessor, 4 
sockets for up to 512 Kilobytes of 
EPROM, and up to 512 Kilobytes of 
zero~wai1 -states CMOS (JAM. 

This board h totally expandable 
through its G-64 bus interface. And 
GliSPAC has the largest variely of 
inexpensive memory, interfaces, 
controllers, and transducer cards 
anywhere. Plus real-time disk 
operating systems, high level 
languages, and olher software 
tools. GESPAC has the total solution 
to your system integration needs. 

Best of all, because our boards 
are small, they cost less. The new 
GESMPU-20 is priced below $1000 in 
one hundred piece quantity orders. 

So why wait? Contact us today 
for information on the GESMPU-20 
or any of the 150 G-64 bus system 
components from GESPAC— the leader 
in single Eurocaid microcomputer 
products worldwide. 

Call (602) 962-5559. 
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IN USA - CANADA 

50A West Hoover Ave. 
Mesa, Arizona 85202 
Tel. (602) 962-5559 
Telex 386575 



INTERNATIONAL 

3, chemin des Aulx 
CH-1228 Geneva 
Tel. (022) 713400 
Telex 429989 






THE GMX 020BUG DEBUGGER/ DIAGNOSTIC PACKAGE 



This extensive firmware package provides a broad range ol 
program fevtioofflenl tools and a complete suite of diagnostic 
programs lor exercising GMX Micro-20 hardware 

Trie debugger Includes commands for displaying and modifying 
registers and memory. II the optional 66861 ftaatinp/floint 
Coprocessor Is Installed, lis registers are also accessible. Memory 
can be displayed In hexadecimal and ASCII format, as floating-point 
values (single, double, extended or packed lormat), or as 
disassembled Instructions (Including FPC Instructions). Memory 
modify can be done with hexadecimal values, with ASCII strings, 
with Boating-poinl values, or with a one- line assembler which 
supports Hie full 68020 instruction set (although not the FPC 
Instructions) Block move, fill, and search are also available. 

Several dilferent modes for tracing or executing user programs 
are provided, along with a powerful breakpoint lacility Programs 
and data may be downloaded from a host system or uploaded back 
to the host, and the GMX Micro-20 console may be used as a hosl 
system terminal A serial printer may be hooked up, and used to 
make hardcopy listings of debugger sessions as desired 

The diagnostic firmware includes 90 test commands and 16 
utilities Complete test suites are provided for each functional block 
ol the GMX Micro-20's hardware, including, lor example, 9 



- Go te target code 

- 0*. Mete t>r**P**9 

- Qo slop after 1 instruction 

- to set temp braaMpof* 

- Trace 

- Tro on change of Dow 
Trad Id tamp jreeKpoint 

- Ooftitoad 

- Uptari 

- Verity download 

- Terrains) mode 

- Printer attach 
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DEBUGGING COMMANDS 



MO - Memory display 

MM - Memory modify 

MS - Memory sat 

BF - Block m 

BM — Block move 

B5 - Block search 

PIO - Register display 

KM — Register modlly 

OF - Offset registers 
BR - Breakpoint set 
HOAR Brukpotil deceit 

a 

BO 

SM 

BT 

T 

TC 

IT 

Lfl 

OU 

VE 

TM 

FA 

NOW - Remove printer 

Pf - Port format 

TO - Time display 

T5 - Time set 

SO - Swittfi directory 

AS - Restart system 

OS - Boot operating system 



0€ - Display errors 

ZE - Zero errors 

Of - Ofepfery pass count 

ZF - Zero pass count 

RL — Read loop ^^+ 

Wl - Write top 

OJ - Display baud ratefumper seHrtgs 

BS -Ofcplay'eiiea 

MJ - Display MMU Hoard jumper stftyip 

IJt *- Scan I/O expansion (pact 



different tests for memory. 9 tesls for serial I/O ports. 2 tests for 
trie 68881 FPC. and 9 tests for the optional memory management 
unit. For the peripheral control interfaces (ttoppy disk. SASI/SCSI 
hard disk or tape), tesl commands support a broad range of 
peripheral operations (read, write, lormal. etc.) so that Ihe user 
may test both the Interface and an attached device. Tests are 
provided for add-on I/O boards, Including the ARCnet Interface. I/O 
Channel Interface, and parallel and serial expansion boards, 

The utility commands allow the user to execute groups of test 
commands conveniently, repeat commands or command groups, 
enable or disable detailed fault reporting, count detected errors, or 
execute all Ihe non* peripheral tesls as a group A switch option 
allows this last function to be invoked automatically at power-on or 
reset. Other utilities allow Ihe user to check the stale ol the various 
jumpers and switches on the GMX Micro-20 directly 

In addition to the Diagnostic command package. 0208ug 
contains a confidence test which Is always run after power-on or 
reset. This lest does a quick checkout ot Ihe processor and the ^^ 
basic system elements that are neeoed lor 020Bug operatioru tH evry 
defect is found, an error code is signalled by on~anr>tft bunfe of an 

; control (LWtsom E - Read 



6 - 6668! m < 

C - Tjck generator 

D - iSefrufl- sources 

A 



D <- leferrupf sevces a - Cu 

A -^lurcttaNCOOS V\^[ ^^ 

B -Seltlprttfdmss J - ■* 

>r sennas 4 -mmm** * Fof 

I - Random inmvm rest sc - SASI/Si 



F -Wrte 

8 - G&rjfeVB buffers 



TEST COMMANDS 
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UTILITY COMMANDS 



NV - Non vtrtKRe mode 

SE - Stop on error mode 

IE - Loop on error mode 

LC — loop continual mode 

ST — Sehiest mode 

STl - Serftesl with LEO mode 



A — Walreup test 

1 - 0# Switch test 

C - Interrupts tesl 

- Bufler tesl 

CA2D . On cnlp cache lest* 

A - Bask: caching 

B — Unlike function codes 

C -OisaNe 

D -Clear 

fD - Floppy dtin tests 

A — Set parameters 

B - Ortve select toggte 

C - Side select toggle 

- Restore 
E -Seek 

F — Format track 

G - Read 

H -Write 

1 -Copybufter 

J - Compare puller 
K F*U buffer 

IC - 1/0 Channel tests 

A — hint test partem 

B - Bit rotate 

MM - MtK*tJf»oui hardwire testa 

A - 58881 FPC Instructions 



^ 



6 

1 - Random jnuersjori t 

$ - Haw address tesl 

F - Waik-a-M tesl 

8 - Refresh test 

H — Random byle tesl 

I -Program lest 

J - TAS lest 

K - Tesl 000O-1FFF 

L - Partial longword writes lest 

MU - Memory Management tests 

A - Map RAM data test 

B - Map RAM address lest 

C - Map RAM parbal write tesl 

D - Map RAM random data* lest 

E - Accessed bit reset tesl 

F - Address mapping test 

G - Accessed /OkTybtts test 

H - Valid/ Write EnaOle tesl 

I - Tesk size test 

PP - Perots! port tests 

A - Print tesl pattern 

B - Continual test Pit partem 

C - Test Pit partem tor to see 

PX - Pinie) l/D ospamten board tests 
A - Data, nandsfeke. and l»0 tesl 
8 — P4 connector test 
C - Data and handshake toggle 

SA - SASI/SCSI perl wftfl SASI device 
A — Select drive 
B - Scan date Htm. 
C - Restore 
D -Seek 



-< Imt interrupt 

-Parknead 

-Formal 

SC - SASI/SCSI port wtte SCSI device 

A - Setect drive 

B - Scan data lines 

C - Restore 

D - Seek 

E -Read 

F -Write 

6 — Compare butters 

H - FMl write buffer 

1 - Test interrupt 

J - Stop drive 

K - Format 

SI - Serial l/D tests 

A - Seted QUARTS 
B - Internal taopfaack 
C - External toopback 

— Baud rates 

E - Parity modes 
F - Character lengitis 
fi — Handshake lines 

1 - BREAK delect 

J - interrupt output 

K - Continual handshake toggle 

TA - Tape drive tests 

A — ftewino 

B -Read 

C - Write 

E - Compare buffers 

F - m wrlie butter 

8 - Erase 
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EXCITING SOFTWARE FROM THE LEADER... 



OS-9 ELECTRONIC MAIL 

Kla&h your message on Klectronic Mail Mail is a 
screen or line-oriented program that runs cm your 
OS 9/680X0 systems or over OS 9/NKT You can use 
distributed mailing lists or consecutive mailing list to 
get your message delivered And received mail can be 
sent directly to your printer for immediate printout, 
spooled on a multiuser system or saved to a Hie Mail 
features on line help and complete, easy to understand 
documentation 
Klectronic Mail $150 00 




OS-9/ST 

NKW for your Atari SV\ Now you can have the power of 
OS 9 on your Atari 520 or 1040 ST. A true 
multi tasking environment for professional real time 
results OS 9/ST is available in two configurations: 
Personal and Professional Choose either version for 
true muh i user support And all at a price that puts 
UNIX tn shame 

Persona J OS 9/ST combines the power ot OS9 with 
an interactive, structured Hasic $15000 



PRINT SPOOLER 

Spool it and Print it! Someone beat you lo the printer? 
Don't blow your top while you cool your heels get the 
OS 9/68000 Print Spooler and relax The full featured 
Print Spooler automatically routes and monitors the 
status of your devices and the output files to l>e spooled 
Now you can have a complete print spooling manage 
ment system at an affordable price 
OS 9 Print Spooler $150 00 

FORTRAN 

Crunch It! with Our New KORTRAN 77 Compiler Now 
you have a powerful new tool to take full advantage of 
the 68100 family of microprocessors. With Microware's 
PORT KAN 77 Compiler you can generate code that uses 
system wide modules instead of linking redundant 
copies of the standard library to each program. Result; 
less memory, less disk space, faster loading and 
external updating! 
KORTRAN 77 Compiler $750.00 



IVofessional OS 9/ST has a powerful Assembler, 
Linker and User Debugger and the tools to turn 
your Atari ST into a full C Language 
workstation $600.00 

OS 9/68020 C COMPILER 

N KW "speed demon" C Compiler! Now you can get your 
rniinis nn a highly optimized C Language power 
tool the OS 9/68020 C Compiler. When coupled with 
the MC6888I math co processor , this compiler will let 
you'll blast through complex math functions in the 
blink of an eye All compiler/assembler/linker options 
an* controlled Uy at) intelligent compiler executive that 
spares you from memorizing compiler options and 
module calling sequences And the compiler includes 
library functions for memory management and system 
events, and much, much more! The new OS 9/68020 C 
Compiler is included with the ProfessionalOS 9/68i2i 
System Software Package 
NewC Language Compiler $750.00 



To order these exciting N KW products or for more information, 



CALL TODAY! 



Micro ware Systems Corporation 

1900 N W 1 14th Street • Des Moines, Iowa 50322 

Phone 515-224 1929 •Telex 910 520 2535 



West Coast Office 

440 I Great American Parkway • Suite 220 

Santa Clara, California 95i54 

I Or. fedoft *•«•. 0"*N 
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Micro ware Japan Lid 

4 I 19 lloncho 4 Chome, Kunabashi City • Chiba 273, 

Japan • Phone 0473 (28) 4493 • Telex 781 299 3 1 22 
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Microware is on the move We have openings for Technical and Marketing Professionals 

Send your resume (in confidence) today and find out more about these exciting opportunities. 

OS.fi mod BA&C09 s/v ffMfeme/fe of Mtcawmm and Hototolm. UNtX Is < tadvns/* of B*i L*tk*9**i*X toe 
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Mustang-020- 

A DATA COMP 

Hi Speed 

Product 



DATA-COMP proudly presents the first 
Under $5000 "SUPER MICRO". 

The MUSTANG-020™ 



MUSTANG-02& 



The MUSTANG-020 68020 SBC 
provides a powerful, compact. 32 bit computer 
system featuring the "state of the art" Motorola 
68020 "super" micro-processor. It comes 
standard with 2 megabyte of high-speed SIP 
dynamic RAM, serial and parallel ports, floppy 
disk controller, a SASI hard disk inteiface for 
intelligent hard disk contr Hers and a battery 
backed-up time-of-day clock. Provisions are 
made for the super powerful Motorola MC6888 1 
floating point math co-processor, for heavy math 
and number crunching applications. An optional 
network interface uses one serial (four (4) 
standard, expandable to 20) as a 125/bit per 
second network channel. Supports as many as 32 
nodes. 

The MUSTANG-020 is ideally suited to a 
wide variety of applications. It provides a cost 
effective alternative to the other MC68020 
systems now available. It is an excellent 
introductory tool to the world of hi-power, hi- 
speed new generation "super nucros". In 
practical applications it has numerous 
applications, ranging from scientific t education. 
It is already being used by government agencies, 
labs, universities, business and practically every 
other critical applications center, worldwide, 
where true multi-user, multi-tasking needs exist 
The MUSTANG-020 is UNIX C level V 
compatible. Where low cost and power is a must, 
the MUSTANG-020 is the answer, as many have 
discovered. Proving that price is not the standard 
for quality! 

As a software development station, a 
general purpose scientific or small to medium 
business computer, or a super efficient real-time 
controller in process contr I, the MUSTANG- 
020 is the c st effective choice. With the optional 
MC6888 1 floating point math co-processor 

installed, it has the capability of systems ^stin^ 
many tones over it's total acquisition cost 



DATA-COMP 






With the DATA-COMP "total package", 
consisting of a heavy duty metal cabinet, 
switching power supply with rf/line by-passing, 
5 inch DS/DD 80 track floppy, Xebec hard disk 
controller, 25 megabyte Winchester hard disk, 
four serial RS-232 ports and a UNIX C level V 
compatible multi-tasking, multi-user operating 
system, the price is under $5000, w/12.5 
megaherte system clock (limited time offer). 
Most all popular high level languages are 
available at very reasonable cost The system is 
expandable to 20 serial ports, at a cost of less 
than $65 per port, in multiples of 8 port 
expansion options. 

The system SBC fully populated, quality 
tested, with 4 serial ports pre-wired and board 
mounted is available for less that $3000. Quantity 
discounts are available for OEM and special 
applications, in quantity. All that is required to 
bnng to complete "system" standards is a 
cabinet, power supply, disks and operating 
system. All these are available as separate items 
from DATA-COMP. 
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A special version of the Motorola 020- 
BUG is installed on each board. 020-BUG is a 
ROM based bebugger package with facilities for 
downloading and executing user programs from 
a host system. It includes c mmands for display 
and modification of memory, breakpoint 
capabilities, a powerful assembler/disassemble 
and numerous system diagnostics. Vaiious 020- 
BUG system routines, such as I/O handlers are 
available for user pr grams. 

Normal system speed is 3-4.5 MIPS, with 
burst up to 10 MIPS, at 16.6 megahertz, 
Intelligent I/O available for some operating 
systems. 

Hands-on "actual experience sessions", 
before you buy, are available from DATA- 
COMP. Call or write for additional information 
or pi icing. 
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12.5 Mhs (optional 16.6 Mhi available) M 0*8020 full 12- bit wid*|Mth 

32-bii wide data and address buses, non- multiplexed 

on chip Induction cache 

objed code compatible with ill 68XXX family prootfon 

enhanced i ramidloa set * math co-prraor interface 

65081 math hl-speed floating point CD» p 9Pq »»p r (optional ) 

dired extension of full 68B20 instruction set 

ful I support IEEE P7H, draft 10u0 

traaaeen dental and other sdeotif k math functions 

2 Megabyte of SIP RAM 1512 s 32 bit organisation) 

up to 254 K bytes of EPROM (64 x 32 bill) 

4 Asynchronous serial I/O ports standard 

optional to 20 aerial ports 

Standard RS-232 in lei face 

optional network Interface 

buffered 8 bit paiallel port Cl/2 MC68230) 

Centronics type plnoul 

expansion connector for UOdeviaca 

16 bit data path 

256 byle address apace 

2 interrupt inputs 

dock and control signals 

Motorola I/O Channel Modules 

time of day clock/calendar w/batlery backup 

Controller for 2, 5 V4" floppy disk drives 

single or double side, single or double density 

35 lo 80 track selectable (4*96 TIM) 

SASI interface 

programmable periiodk interrupt generator 

interrupt rale from mkro-SAconda to seconds 

highly accurate time base (5 PPM) 

$ bit sense twJtcK readable by the CPU 

Hardware single-step capability 




Don't be mislead! 

ONLY Data-Comp 

delivers the Super 

MUSTANG-020 



The*e flfqpsjMMnO ty««ra are promtly *«**ao8 at 

NASA. Atomc Eatjj Commu * BA , CncwwAt 

A$tmcuroiw*U at (/mws&At*. HaiMaVr Labt. and 

etWr CruLttt Aff4imm >at Cenf/rr. worldwide, wfcae «j«x*i. math 

crundnng and miAV-Mwr. «tirt-t<«Mf UNIX C Uvi V axnpetafeitiry 

and krsr cost n a ssaurl 



S«-«WilMUSTAi«>CW20^4>w««idl2JMht 

Add u* 166 «a amo 

Addtv166MuWni 
Add fc» X XOu MOBVft AM 

l6Punai*R5.232 

nqura 1 or 2 Ad *** Ca** b*fe>*. 

R£232Ad4*f 

K*di cvd hii^twu 4 nJditKiiil iv. parti 

1 1' ut of 16 tarid y wi • tuffmKO 

«0ii»fW«V0e«id 
LTm 3 M2>0 ItSctUKa/Titni sh*». 
6 frap of I taM»aAdv «|«^fc h*(W 
dUtttkci ramd far e*c» *<**!*• 

Ptu«B>T» B<*nJ 

«r»» far both dip «»d K) A <Wm»» A ■ 

• «pS>511XOKAM 



73000 




lOOUOO 
loom 
99 93 


Only the M PRO" version 


jn.nrj 

430,00 


of 


99100 


OS-9 supported! 


373.00 




mm 

730,00 


&> 




This is HEAVY DUTY 
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S2494LM 


Cabinet w/mttehins FS 


»99.«5 


r^6 track floppy 


DSTOD S269.95 


Kloppy cable 


$39.95 


OS-9 MK Profeadonal Ver. 


S65&09 


• Includes C CocnpHer (S590.O9) 




Winchester eabk 


SW.95 


Winchester Drt«e 25 Mbyte 


$495.90 


Hard Ukk coo irolltr 


S395.O0 


Shipping USA UPS 
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UPGRADES 

Write or Call 

for Professional 

OS-9 "Full Bore" 

Upgrade Kit 
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Toisi: Save $1000.00 **»-«• 
complete s^lem $4,299,80 

LfniFiex Less $100,00 

MC€£891 t/p math processof Add $275,00 
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INTRODUCTION 

This chapter begins the discussion and presentation of a 
public-domain portable math library written in C by Fred 
Fish. 

MATH LIBRARY 

A math library is often taken for granted by many 
programmers. There are cases in which a malh library is not 
available when one is needed. There are also cases in which 
a math libraiy is available, but is too large, too slow, too 
inaccurate, or is otherwise somehow inappropriate for an 
application, Depending upon the C compiler and linker (if 
any), the entire malh library may be included when only one 
function is called, wasting a large amount of memory space. 
Subtle problems with manufacturers' math libraries have 
been reported almost since they were initially released. 

Fred Fish developed a portable math library in the C 
language for his own use several years ago and has placed it 
into the public domain. He had previously been using 
Fortran, which automatically provided the functions, for 
engineering classes, and was converting to the c language. 
He quickly encountered problems with portability, missing 
functions, compiler bugs. etc. In self-defense, he developed 
his portable math libraiy, which he called "pmT. His goals 
in developing it included portability and correctness first,, 
with efficiency impoitant but of lesser priority. Much of the 
source code, although not necessarily the object code, 
representing the portable math library, is devoted to 
debugging and testing the functions. 

The portable math library depends upon the C compiler to 
provide a double precision floating-point data type, with 
associated elementary arithmetic operations for addition, 
subraction. multiplication, and division. With a loss of 
precision, plus changes to the pml.h header file and some of 
Ihe library functions, single precision floating-point (float) 
data type could be substituted for double precision floating- 
point (double) data type. In any case, the portable malh 
library routines assume that no underflow or overflow errors 
are trapped by the hardware or system software and attempt 
to avoid performing calculations which would elicit such 
actions. Rather it explicitly sets error indications internally, 
such that Ihe application program has a standard method of 
intercepting, ignoring, or otherwise processing the error 
conditions, if desired. 

As coded, the portable math library requires that the C 
compiler support the passing of structures to functions, in 
addition to the passing of pointers to structures to 
functions. With a loss of conciseness and elegance of 
algorithm statement, pointers to stiuctures could be passed 
Co functions, rather than the stzucrures themselves. 



The portable math library consists of a number of functions, 
representing the portable math libraiy itself, two header 
files, several test driver programs, several test data files, and 
corresponding results files. 

The portable math library is built on the following 
mathematical functions: 



alan - return arc tangent of argument 

cos - return cosine of argument 

exp - return natural exponential of argument 

log - return natural logarithm of argument 

sin - return sine of argument 

sqrt - return square root of argument 



Mathematically speaking, cosine and sine are actually the 
same function, with a shifted argument. Defining two 
functions simplifies the implementation somewhat in that 
they may then recursively call each other to perform range 
reduction. 

The following functions are ihe most highly machine- 
dependent in the portable math libraiy. since they depend 
explicitly upon the format of the representation of the 
floating-point number: 



dint - return integer portion of argument 
scale - return argument scaled by power of 2 
xexp - return exponent of argument 
xinant - return mantissa of argument 



Following is the pml.h header file. It provides definitions 
of debugging irace functions, which are called upon entry 
and exit of each function in the portable math libraiy. It 
also provides definitions of many numerical constants. 



* pml.h this file is included in all of the 

* portable math library routines when they are 
co replied. 

* this is the place to put machine dependencies. 

* 

* it should be noted that for simplicity's sake, the 

* parameters are defined as floating point 
constants, 

* rather than hexadecimal initializations of 
allocated 

* storage areas, thus the range of allowed numbers 

* may not exactly match the hardware's capabilities. 
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* if the maximum positive double floating point 
number 

* is exactly I.ll...el00 and the constant maxdouble 
is 

* defined as l.llelOO, the numbers between l.llelOO 
And 

* l.ll...el00 are considered to be undefined, for 
most 

* applications, this will cause no problems. 
V 

•ifndef NOJ3BUG 

•include <dbug.h> 

•else 

•define DBUG_ENTBR(al) 

•define DBUG_RETURK(al) returrv(al) 

•define DBUGVOIDftETUWJ return 

•define DBUGEXECUTE (keyword, al> 

•define DBUG_2 (keyword, format) 

•define DBUG_3 (keyword, format, al) 

•define 08UG_4 (keyword, format, al r a2) 

•define DBUG_5 (keyword, format r al r a2 r a3) 

•define DBUG PUSH(al) 

•define OBUGJPOPO 

•define DBUG_PROcess (al) 

•define DBUGFIIE (stderr) 

•endif 

•include <values.h> 
•incLude «nath.h> 
•include <errno.h> 



by one means or anotlier, the following constants 
must be deficied in one of the files listed above 
or in the code below; if a given C conpiler does 
not provide one or both of the value. h and math.h 
files, the user must provide their equivalent. 



MAXDOUBLE 


-> 


MINDOUBIE 


■ > 


OMAXEXP 


-> 


OHINEXP 


-> 



Maximum double precision number 
Minimum double precision number 
Maximum exponent of a double 
Minimum exponent of a double 



•define MINOOUBLE 
•define IOG2_HAXDOUBLE 
•define IOG2_MINDOUBJ£ 
•define L0C2JKAXDOUBLB 
•define LOGE MINOOUBLE 



(1.0 /MAXDOUBLE) 
(OMAXEXP 4 1) 
(DMINEXP - 1) 
<IOG2JflO<DOUBL£ / LOG2E) 
<J0G2~KINDOUB1£ / lOGZE) 



•define TANH MXXARG 


16 


•define SQRT_MAXDOUBLE 


1.304380*19 


•define PI 


3.14159265358979323846 


•define TWJPI 


(2.0 • PI) 


•define HAIfPI 


(PI / 2.0) 


•define FOURTHPI 


(PI / 4.0) 


•define SIXTHPI 


(PI / 6.0) 


•define IOG2E 


1.4426950408889634074 


•define LOG10E 


0.4342944819032518276 


•define SQRT2 


1.4142135623730950488 


•define SQRT3 


1.7320508075688772935 


•define LN2 


0.6931471805599453094 


•define LNSQRT2 


0.3465735902799726547 



IEEE DEPENDENCIES 

cc -DIEEE -> IEEE floating point format 



•ifdef IEEE 

tdefine X6 UNOeRFLOWS <4.209340e-52) 

/• X**6 almost underflows */ 
•define X16_UN0fiRFLOIB (5.421010e-20) 

/* X**16 almost underflows V 
•endif 



•ifndef TRUE 

•define TRUE 1 

•endif 

•ifndef FALSE 

•define FALSE 

•endif 

•ifndef VOID 

•define VOID void 

•endif 
Following is (he pmhiser.h header file, Jt defines the 
complex stiucture used in many of (he portable math library 
functions. 



* pmluser.h include file for portable math 
library 

* this file should be included in any compilation 

* module which accesses routines from the pml. 



typedef struct cirplx 

{ /* Complex structure */ 

double real; /• Real part •/ 
double imag; /* Imaginary part •/ 

) COMPLEX; 



Following is the pmlerr.c file. It contains functions, 
stiucrurei, and values specifying the type of error processing 
to be performed for each type of error when corresponding 
error conditions are found. 



This is a sample pmL library error handler. 
It may be used as is, or another of the 
user's choice substituted. 



•include <stdio.h> 
•include "puluser.h" 
•include "pml.h" 



static struct pml_err 

int flags; /• Flag word; bits defined in pml.h 

char "mag; /* Error message 

char *func; /• Function in which error occured 



< 

V 

•/ 



V 

); 



static struct pml err pml_errs(J - 
i 

CONTINUE | COUNT I IOG, "overflow-, "exp", 
CONTINUE f COUNT | IOG, "underflow", "exp", 
CONTINUE I COUNT I LOG, "exponent overflow-, 
"scale", 

CONTINUE | COUNT | LOG, "negative argument", 
"sqrt", 

CONTINUE I COUNT I IOG, "zero argument ", "log", 
CONTINUE I COUNT J LOG, "negative argument", 
"log", 

CONTINUE I COUNT J LOG, "argument > 1.0", "acos". 
CONTINUE I COUNT \ IOG, "argument > 1.0", "asin". 
CONTINUE I COUNT | LOG, "overflow", "tan". 
CONTINUE I COUNT I IOG. "overflow", "cosh", 
CONTINUE I COUNT I IOG, "underflow", "cosh", 
CONTINUE I COUNT I IOG, "overflow", "sinh", 
CONTINUE I COUNT I IOG, "underflow", "sinh", 
CONTINUE I COUNT I IOG, "overflow", "asinh", 
CONTINUE I COUNT I LOG, "argument < 1.0", 
"acosh", 

CONTINUE I COUNT I IOG, "overflow", "acosh". 
CONTINUE I COUNT I LOG, "argument >- 1.0", 
"atanh", 
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fprintf (stderr. 


CONTINUE 1 COUNT 1 DOG, "underflow-, -atari", 


■pmlerr: invalid error code 


CONTINUE 1 COUNT I DOG, "conplex / O w , -cdiv-, 


%d\n",err code) ; 


CON7INUE 1 COUNT I LOG, "complex 1 / 0-, -crcp-, 


) 


CONTINUE 1 COUNT I LOG, "exponent underflow", 


else 


" scale" , 


I 


CONTINUE | COUNT I LOG, "no fractional part-, 


err - iprel errslerr code]; 


"dint-, 

); 


if (erroflags £ LOG) 
( 

fprintf (stderr, "pml : Is in function 


static int err count * 0; /* error counter 


\ m %m\ m \n m f 


*/ 


err->msg,err->func) ; 


static int err limit - MAX ERRORS; /« pml error limit 


) 


V 


if (err->flsgs £ COUNT) 
( 

err count ++; 


/* 


* pmlcfs Clear specified pml error handler 


) 


flags 


if ((err->flags £ CONTINUE) ££ 


* Clears the specified pml error handler flags 


(err count <- err limit)) 


for the 


( 


* specified error. Two or more flags may be 


return; 


cleared 


) 


• by "or-ing- them in the call, as in "LOG 1 


else 


CONTINUE". 


( 


V 


fprintf (stderr, "pml : error limit 




exceeded \n") ; 


pmlcfs (err^code, flag word) 


fprintf (stderr, 


register int err_code; 


■pml: task aborted with %d 


register int flag word; 


error(s) \n". 


( 


err count); 


if (err_co«to < II 


exit(-l); 


err code > (sizeof (pml_errs) /sizeof (struct 


) 


pml err))) 

fprintf (stderr, "pmlcfs: invalid error code 


) 


%d\n",err code); 


/* 


) 


* pmllim set portable math library error 


else 


limit 


( 


* sets the pml error limit to the specified 


pml errslerr code]. flags £• -flag word; 


value 


1 


* and returns it to its previous value. 


\ 


* Note that the default error limit is set 




■ at compile time by the value in "pml.h". 


/* 


V 


* pmlcnt get pml error count and reset it to 




zero 


int pmllim (limit) 


* returns the total number of pml errors seen 


register int limit; 


* prior to the call, resets the error count to 


< 


zero* 
V 


register int rtn_val; 


rtn_val - err_limlt; 


int pmlcnt () 


err_limit - limit; 


( 


return (rtn val) ; 


register Int rtn_val; 


} 


rtn_val - err_count; 


f* 


err_count - 0; 


* pmlsfs set specified pml error handler 


return (rtn val) ; 


flags 


> 


* sets the specified pml error handler flags 




for the 


/• 


* specified error, two or more flags may be 


* pmlerr portable math library error handler 


set 


* provides a sample pml error handler. Does 


* by "or-ing" them in the call, as in "LOG 1 


* not use any available "traps** so is machine 


CONTINUE". 


* independent. Generally called internally by 


V 


the 




* other pml routines. 


pmlsfs (err_code, flag_word) 


V 


register int err_code; 




register int flag word; 


pmlerr (err_code) 


( 


register int err code; 


if (errjxxto < I I 


I 


err_code > (sizeof (pml_errs) /sizeof (struct 


register struct pml_err *err; 


pml w err) ) ) 
< 

fprintf (stderr, %9 
"7 pmlsfs invalid error code 


if (err_c<xto < 1 I 

err_code > (sizeof (pml_errs) /sizeof (struct 
pml err) )) 

( 


%d»\n",err code); 

) 
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else 



pml_errs lerr_code} . flags I - f lag_word ; 



The matherr.c fiuiction provides the error handling action. 
This routine should be replaced by the user's own error 
handler. The default action is to return zero. If the user 
wishes io supply the return value for the function, and to 
suppress default error handling by the function, the matherr 
function must return non-zero. 



function 
V 



matherr default math error handler 



♦include <stdlo.h> 
♦include "pnluser.h" 
♦include "pml.h" 

static char funcname() ~ "aether r"; 

int matherr {xcpt) 
struct exception *xcpt; 

{ 

DBUG_EN1ER (funcname); 
DBUG RETURN (0) ; 



The description of this portable math library continues in 
the next chapter with the presentation of the math 
functions. 

C PROBLEM 

Consider the problems involved in the process of certifying 
a new math library. The relatively large number of 
functions involved, each with its own unique characteristics, 
creates a complex situation. However, the certification of 
eveiy function in a new math libraiy is absolutely essential, 
because of the high probability of errors in uncertified 
functions. 

Since the testing domain of a function of one variable is so 
large, exhaustive testing is impossible. Luckily, math 
functions are intended to be memoryless, so that, at least 
theoretically, the results of one call have no effects on the 
next independent call to the same or different function. 

Although the only operations required of the underlying 
floating point software or hardware are the basic arithmetics 
of addition, subraction, multiplication, and division, the 
certification of these elementary operations is even more 
complex in some ways than the certification of the math 
functions, since each of the elementary operations involves 
two variables. 

Suggest effective test fruasHiies which will provide a degree 
of certainty that a math library a functioning correctly. 

EXAMPLE C PROGRAMS 

Following is this month's example C programs; they 
convert text files between unix and macintosh formats. 
Unix and related systems, such as xenix, ultrix. cbx, etc, 
(although not flex, os-9, and uniflex) use line-feed as a line 
terminator, whereas the macintosh uses carriage-return as a 
line terminator. In addition, the word processors on the 



macintosh insert control characters into even the ascii forms 
of the text files, and most macintosh word processors will 
not do word-wrap beyond a carriage return, so entire 
paragraphs should be treated as single lines. 

/* xnac2unlx.c - converts mac word to unix text */ 

♦include <stdio.h> 
♦include <ctype.h> 

main Urge, argv) 
int argc; 
char **argv; 
( 

FILE "input • stdln, 'output - stdout; 

int c; 

putcCNn 1 , stderr); 

if (argc > 1) 

( 

if {{input - fope n (*»argv, "r")) — NULL) 
( 

fputs ("can't open lnp*t\n", stderr); 
exit <1); 
I 
} 

if Urge > 2) 
{ 

if ({output » fopen(*+*argv, V)) — NULL) 
( 

fputs ("can't open outputVn", stderr); 
exit (1); 
I 
) 

while (<c - getc(lnput)) 1- EOF) 
{ 

switch (c) 

( 

case 'Nn 1 : 

case '\r»: 

putcCVn 1 , output); 
break; 
case 'Xt': 

c * ■ •; 
default: 

if (c >= 0x20) 

putc(C, output) ; 
) 
) 
if (input !* stdin) 

f closef input) ; 
if (output !- stdout) 

fc lose (output) ; 
exit (0); 



/* unlx2niac.c - converts unix text to roac word */ 

♦Include <stdio.h> 
♦include <ctype.h> 

main (argc, argv) 
int argc; 
char **argv; 
( 

FILE *input - stdin, * output - stdout; 

char *p, strlng{2S6], stringl [256J; 

int a - 1, C - 1, d - 0. 1 - 0, pc - *\n'; 

int oe - 0, nf - 0, sp - / zz - 0; 

putc('\n' v stderr); 

if (argc > 1) 

( 

if {{input - fopen(«**argv, "r")) — NOLL) 
< 

fputs ("can l t open inputVn", stderr); 
exit (1); 
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> 

if Urge > 2) 
< 

if ((output - fopen{*44argv, V'J) — MULL) 



fput3 ("can't open output\n'*, stderr); 
exit (1); 



) 

while ({c - getc (input M !- EOF) 

( 

switch (c) 

( 

case 'W: 

pc - 'W; 

if ((c • getc( input ) ) — EOF) 

break; 
if (c — '\n') 

putcl'W, output >; 
else 
\ 

putcd - c, output) ; 
break ; 
) 
case '\n r : 

if {1 - {(pc — '\n') I I nf I | oe)) 
( 

putc(l - 'Xn 1 , output) ; 
if (ce) 

--oe; • 

) 

else 
{ 

pc - c; 

if (((c - getc{input)> — EOF) If 
{c — '\n') i | <c — ■.')) 
p«tc(l ■ ' \n', output); 
else 

putc{l * ■ • , output) ; 
if (c !- 80F) 
( 

ungetc(c, input); 
c ■ pc; 
) 
I 

break; 



if {pc != '\n') 
{ 

putcd - c, output); 

break; 
) 

if {fgets {string, 256, input)) 
{ 

for {pc *= zz - sp - cc 

<c - *p); ++p) 
( 

d m tolower{*(p + 1) ) ; 

switch (c) 

i 

case ' ' 

case ■ 1 ' 

case '2' 

case '3* 

case ■ 4 ■ 

case '5' 

case *6* 

case »7 r 

case ' 8 ' 

case 1 9' 



string; 



0, p - 



'f'); 



Z2 +-» {22 * 10) 4 (C - «0'); 

break; 
case 'C 1 : 
case 'c»: 

if ((d — 'e') £& {!pc)) 
( 

4+pc; 
44ce; 

) 

break ; 
case r F': 
case ' P: 

if ((d — •!♦) ti (ipe)) 



( 



44pc; 

nf - 0; 

*p 4- {»j» - »f ); 
*(p + 1) +• {'u' - •i 1 ); 
| 

break ; 
case ■ N ' : 
case ■ n ■ : 

if (id — 'f') &4 (!pc)) 
( 

44pc; 
nf -«(p + 11 +- (')' • 

I 

break; 
case '£': 
case ' s ■ : 

if ({d « 'p') S.S. (!pc>) 



i 



> 



4+pc; 
44sp; 



break; 



I 



) 



) 

if (!2Z) 

zz - 1; 

if {ce) 

ce * 44zz; 
if (sp) 

while (zz< — ) 

putc( a \n' f output); 
else 

if (a) 

putcfXn 1 , output); 
else 
{ 

putc{\ ' , output) ; 
fputs (string, output) ; 
) 
pc m 1 = '\n'; 



c - '\n'; 
breaks- 
default: 

if {c >- 0x20) 

putcd - c, output); 

i 

pc - c; 

) 

if (input !• stdin) 

f closet input) ; 
if {output !- stdout) 

fc lose (output) ; 
exit (0); 



EOF 
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LOOKING INTO PASCAL 



If you have taken any courses in programming, you 
may have found that Pascal is listed as a require- 
ment. Indeed, its original conception was a Ian* 
guage for learning. Recently, I was looking into 
some graduate schools for computer science. Guess 
what language was in the entrance requirements. 
Yep! It was Pascal. In undergraduate courses, it is 
also used. I took a course in data structures and an- 
other in programming techniques. Both required 
Pascal. 

Outside of academic concerns, Pascal has a place. I 
know of an engineering group that uses only Pascal 
in their projects. I recently went through the want 
ads and saw many programmer and software engi- 
neer Jobs requiring a background in Pascal. It would 
be worthwhile to have some back ground in it, 

I decided not to make this month's column a tutorial 
In Pascal. There are a number of fine books that can 
obtained from your local bookstore or library on the 
subject. Numerous artlcieshaveappeared in the68' 
Micro Journal. And most colleges oifercourses in it. 
You should have ample opportunity to learn it. 

Rather this month I Intend to go into some of the 
internal workings of it. We will take a look at how 
parameters are passed. We will examine the genera- 
tion of an executable object code from P-Code. And 
some of the interna) working of the code will be 
looked at. 

It is beyond my capability to look at all of the Pascal 
compilers for OS-9. My compiler is by Microware. It 
is based on the ISO standard IS07615.1, Level 
language specification. There are some variations. 
At this point in time tt would not be worthwhile to go 
into lhem. They do not make a large difference to 
this month's topic. 



I have created the pro-am fort his month. It is in the 
listing at the end of the column. It Is titled EQUA- 
TIONS. It will solve for simultaneous equations. The 
basic idea is that Jfyou have N unknowns, then you 
must have N linear equations. The point where all 
the equations intersect Is the solution. If the lines 
coincide then we have an infinite number of solu- 
tions. If the lines are parallel, there will no solution. 
We are only Interested in the intersection. 

By way of example, let us look at a simple problem. 
Given the following equations: 

2X 4 3Y ■ 8 
X ♦ Y - 3 

We can probably guess at the solution, since this 
problem is relatively easy. But let us solve it by 
Cramer's rule. We solve for the detenninent of the 
coefficient of the equation. 



- 2*1 



3*1 - 



Here we multiply on the diagonal going right and 
subtracting the multiplication of the diagonal going 
left. As the matrix grows this process increases. 
Right multiplications are added and left multiplica- 
tions are subtracted. 

To solve for the the value of X we substitute the 
equations' results for the coelllcients of X and solve 
again for the determinent. 



8 3 

3 1 - 8*1 



3*3 - 



We dMde this by the first determinent, to find the 
value for X. 
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X - -1/-1 - 1 

Similarly, we solve for Y. 
y - 2 e 

1 3 / -1 - { 2*3 - 8*1 ) / -1 - 2 

You can verify that these are the correct result 
Choose either equation and lry them. They will 
work. 

This technique can be expanded to lazger solutions, 
but the computations become more difficult. This Is 
why I created this month's program. It will solve up 
to 20 simultaneous equations. It works on real 
numbers only. I have not put In any error checking. 
At worse the program will crash with Pascal Error 
#209 — Division by zero. Ilien we know we have 
found one of ihose cases we cannot solve for. 

This should sufltee for an explanation of what the 
program does and basically how the pro-am works. 
As we go along a few of the liner details should 
become apparent. Our first stop In treating the 
Pascal source code In the Listing Is to compile it. 
Wlih the Mlcroware compiler, 1 would enter: 

OS9: pascal equations 

This line causes the compiler to input the listing and 
create a P-Code file. P-Code is a special file that has 

instructions understood by a P-Code Interpreter. It 
is a special code that sits between lhe world of the 
source code and the object code. Its fits neither, but 
brings together both. It is not unique to the Microw- 
are Pascal, but Is found In may other brands of the 
language. 

One explanation for P-Code is that lazge programs 
would only fit on the "smaller" computers In this 
form. Large programs can be created and compiled 
to P-Code form. They can be run with an Interpreter 
and support ltbraiy. This process Is analogous to 
Baslc09 and its I-Code. Just like I-Code. P-Code Is 
a form that can be loaded Into memoiy. I-Code uses 
RUNB. the BASIC09 inteipreter and library. P-Code 
uqsquses qPaqPascal qand SUPPORT, the Pascal 
Interpreter and Hbraiy. 

lliere are other advantages to P-Code. It offers an 
opportunity to tiy and debug code. The process is 
much shorter to creating P-Code. Something can 
tiled and changed. If necessary, with out much 
down time. The P-Code interpreter offers a more 
comprehensive error checking and diagnostic envi- 
ronment. If errors do occur, it is a shorter path to 
making corrections. 



It would not be very worthwhile to dissect the P-Code 
In great depths, Iliere are not many people that 
want to learn how to hand code it. llie Pascal 
Compiler does a good Job of it. But It may be useful 
to understand the basic framework of a P-Code file. 

The file is created In 256 byte Increments called 
sectors. The first one is the header. It contains In- 
formation like the module name, program name, 
sync bytes ($87CD). type/language and attributes. 
The header is not exactly like the standard OS-9 
header. Running IDENT or VERIFY will tell that the 
module header is incorrect. 

The body of the file is made of sectors that contain 
code for the different programs parts or string con- 
stants. A program pari or string constant always 
begins at the start of the sector. If it does not fill the 
sector completely, the remaining part is padded. 
For program parts. $3E is used and for string 
constant sectors. $00 is used. 

The sector(s) contains the information about the 
pro-am parts. It tells where the program and its 
string constants are located. It tells local and ex- 
tended stack size requirements, llie Information is 
stored In a table. It is the same Information that is 
printed at the end of a compiling session. When this 
months program is compiled, it should print some- 
thing like: 



PROC NAME 


psec 


PSI2R 


LOCAL 


STACK 


:sec < 


;si2t 


EQUATION 


5 


429 


4115 


2016 


7 


272 


1 DE7ERM 


3 


111 


9 


19 


4 





2 XRIGKT 


1 


129 


11 


17 


2 





3 XLETT 


2 


126 


11 


17 


3 





4 XFER 


A 


177 


a 


14 


5 









972 


4154 


2083 




272 



examining one of these will make things a bit more 
clear. DETERM is Procedure #1. It is located at 
PSEC ( Program Sector ) 3. The header is sector 
number 0. PSIZE ( Program Size ) is 1 1 1 bytes. The 
remaining bytes are padded. Local stack size is 9 
bytes and extended stack size is 19bytes. IlieCSEC 
( String constant sector ) Is at 4, but CSIZE ( its size 
) is bytes. So this is really a null sector. If we 
examined EQUATION, we see that the CSEC starts 
at sector 7 and Is 272 bytes long. Iliis means that 
it Is stored in two sectors, the last being padded with 
$CX). I think you can decipherthe rest of these. Iliey 
are not absolutely necessary to know, but may be 
useful. 

Running the program Is easy. Entering: 

OS9:pascaln pcodef 

will get the entire thing rolling. PAS*2ALN is the 
Pascal Interpreter. PCODEF is the file created by the 
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compiler. It Is a gcnciic name. There are compile 
time options that can be used to change it. 

Eventually, a program is created that can be trans- 
lated into an object code. It has been debugged and 
Is working fine. It Is now ready to take the final step. 
It is ready to be turned into a executable module. 

There are advantages to generating an executable 
object module out of the P-Code. The native code 
generated will run much (aster, than it would with 
the interpreter. Although the support library is still 
needed, the Interpreter can be dispensed with. No 
interpreter means more available memory. The ex- 
ecutable module is reenteiant, so more than one 
user can use it. The tiade-olf is the code generated 
is larger than the P-Code version and it takes some 
extra time. 

To generate the assembler code from the P-Code file. 
PASCALT.PRUN is used. It is itself P-Code and must 
be run with the Pascal Swap interpreter, PASCALS. 
The following Line will get the ball rolling. 

OS9: pascals pascal t.prun si 5k 

This provides for a swap buffer of 15K bytes. This 
can be made larger, if necessary. But this will work 
for the intended use. The (He PASCALT.MODL must 
also be In the commands directory. This will auto- 
matically be loaded. 

The program will ask for the name of the P-Code file 
to be translated. Since I have let it default to 
PCODEF. a simple return is sufficient. Next it will 
want the name of the output file. I enteied 
EQUATIONS.ASM. Translate all procedures? The 
answer tothisisV. It asked for themodule's name. 
I entered. EQUATIONS. And finally, should line 
numbers be Included. Again. I answered. V. With 
this all done it was on its way. 

This process takes a bit of time. It is going through 
the P-Code file and using it to generate an assembly 
language listing. The code produced can be as- 
sembled with the Microware Interactive Assembler, 
Once finished the code can be viewed and editted. as 
any other assembly language source code. 

There are a number of interesting items that can be 
learned from examining the assembly source code. 
The flist item that attracts our attention is the 
Support routines. An attempt is made to use F$Unk 
and (Ind SUPPORT, the Pascal library. If it is 
successful the program continues. Otherwise 
F$Load is called. If it is not successful this time. 
F$Exit is called and it is all over. Assuming SUP- 
PORT, the library for Pascal, is found, the returned 
value in the Y Register is the relative position of table 
of vectors pointing the Pascal routines. 



The assembly source also uses PASCALDEFS. 
which is an equates file much like the OS9DEFS. It 
has a few OS9 Equates like F$LINK and F$Exlt. It 
has File Control Block Equates for I/O. There are 
the Zero Page Equates for Pascal's working storage. 
And there is the SUPPORT routine ofTsets. 

So when SUPPORT is found, the value in the Y 
register is saved and stored in SUP.HBL. the SUP- 
PORT Jump table address. Whenever a routine is 
needed to be used from the SUPPORT package, the 
value of SUPJTBL is loaded into the X Register and 
a JSR relative to X is made. Let's look at an example. 
Say we want to print a string, from the listing. The 
line: 



Equations Solver by 



writeln('Slmultaneous 
Cramer's Rule'); 
translates to: 

LEAX $AODOPCR 

PSHSX 

LDD #46 

PSHSD 

PSHSD 

IDD 2.Y 

PSHSD 

LDX SUPJTBL 

JSRWRTSTRJC 



This part of the code puts the position of the string 
at $AODO and its length on the stack. ( A few other 
things occur too. But they are incidental to our 
aigument. ) The last things are to load X with the 
table location and then Jump to the subroutine 
WRTSTR relative to X. 

The next item of interest is how a call is made to a 
function or procedure. Again it is best to take a look 
at an example. The line: 

xferfi): 

in the main program is a good example. It is 
translated to: 

LDD -6.Y 
PSHSD 
PSHSU 
LDSRP4 

This little sequence saves the value of variable T 
ontothe stack. The valueofU , wherethe mainsdata 
area is located is pushed too. Its storage on the 
stack looks like this. 

High Memory 

value of variable T (LSB) 

value of variable T (MSB) 
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address of main's data area (LSB) 
address of main's data area (MSB) 
return address (LSB) 
return address (MSB) 
Low Memoiy 

This method 19 similar to the way other languages 
would pa9s parameter. The difference Is that the 
main procedure's data area address is passed. This 
is true for any calling procedure. 

On entiy to the procedure XFER. we have to follow- 
ing code. 

P4 LDA PROCN 

IDB#4 

STB PROCN 

PSHSA 

PSHSU 

LEAU.S 

This sequence loads A with the calling procedure's 
number and save its in PROCN. A and U are pushed 
on the stack. U is loaded with the current position 
of the stack. This creates what Is called the stack 
frame. It looks like: 

High memoiy 

Address of main's data area ( 2 bytes ) 

Return address ( 2 bytes ) 

Calling procedure number ( 1 byte ) 

Copy of U register ( 2 bytes ) 

Low memory 

So now we have The U register pointing to the low 
memoiy area of the stack frame. Next the S register 
is adj usted to account for the local data area. So, the 
following shows the setup for XFER: 

High Memoiy 
Passed variables 
Stack Frame 
U Register 
I,ocal Variables 
S Register 
Low Memory 

A few things do not appear here. If a FUNCTION 
were called and a returned value expected, this 
would be placed before the passed variables. An- 
other thing is the Pascal Manuals recommends 
saving the value of DHOLD. from the direct page 
variables. So this should be pushed on the stack if 
you aie planning to write you own assembly lan- 
guage code. 

When the procedure is finished ( In our case XFER 
), the process outlined here is reversed. Everything 
is returned to basically the way It was on entry to the 
routine. X is loaded with the return address and 
JMP ,X is executed. 



Once the assembly code is satisfactoiy, the only 
thing left to do is to assemble it. This is done with: 

OS9:asm equations. asm o=equatfons # 12k 

This will cieate an executable module in the com- 
mands directory. With the suppoit package, ft will 
run finding solutions to your simultaneous equa- 
tions. 

I think this should give you some food for thought. 
I realize that much of this somewhat technical. It 
may be beyond your Interests. You can be a good 
Pascal programmer without havtng to be aware of 
what is happening. Also you may not be a Pascal 
programmer at all. And you think, why should I care 
about this? 

There is a lot to be learned here. Knowledge of how 
things work can make you a great Pascal program- 
mer. You will be able to go into the souice and 
improve It. You'll be able to rewrite code and 
optimise its peifoimance. You can create external 
modules that your programs can access. 

There are some good techniques here for program- 
ming. If you are a assembly language profpammer, 
you may find the methods of ustng the stack areas 
useful. Also, shown earlier was method to use 
external libraries. 

That is It for this time. Have a good month! 



LISTING 



0001 
0002 
0003 
0004 
000S 
0006 
0007 

oooa 

0009 
0010 
0011 
0012 
0013 
0014 
001S 
0016 
0017 

ooi a 

0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
002B 
0029 
0030 
0031 



5TITLE Equations 

1 

Nana: Equations 
By: Ron Volgte 
Date: 13-Aug-87 
Vereion: 1.00 



Function: 

Thia programs will evaluate 20 simultaneous 
equations and return the values of the 
varlablea aaaoclted with theo. 



\ t* ) 

program equations (input, output) ; 

CONST 

eaxslte - 20; 

TYPE 

tutrix - ARAAY tl..Mxalze,l..naxalze] of REAL; 



count | INTEGER; 

i.J I INTEGER; 

• , ft : matrix; 

b : array (l„maxalze] of R£AL; 

<iv : REAL; 



SPACE 
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0032 

0033 

n ) 

0034 

0035 

0036 

0037 

0038 

0039 

0040 

0041 

0042 

0043 

0044 

0045 

0046 

0047 

004B 

0049 

0050 

00S1 

0052 

0053 

0054 

0055 

0056 

0057 

0058 

0059 

0060 

0061 

0062 

0063 

0064 

0065 

0066 

0067 

0068 

0069 

0070 

0071 

0072 

0073 

0074 

0075 

0076 

0077 

0078 

0079 

0080 

0081 

0082 

0083 

0084 

0085 

0086 

0087 

0088 

0089 

0090 

0091 

0092 

0093 

0094 

0095 

0096 

0097 

0098 

0099 

0100 

0101 

0102 



^SUBTITLE Determlnent finder 

[ This function return* the determinant of a matrix n X 

FUNCTION deternf a: matrix; n: INTEGER ) :REAL; 
VAR 

1 : INTEGER; 

d : REAL; 

I A function to do the right cross multiply \ 

function xrlght( y: INTEGER ) :REAL; 

VAR 

d:R£AL; 

1:INTEGEA; 

k: INTEGER; 

BEGIN 

d:-l,0; 

FOR 1:->1 TO n DO 

BEGIN 

k:-y*l-l; 

If I k > n J 

then Jc:-k-n; 

d:-d»a[k,l] 
END; 

xrlght:-d 
END; 

{ A function to do the left cross multiply \ 

function xleft ( y:INTEGER ) :REAL; 

VAR 

dTREAL; 

1: INTEGER; 

k: INTEGER; 

BEGIN 

d:-1.0; 

FOR i:«-l TO n DO 

BEGIN 

k:-y-l+l; 
If ( k < 1 | 

then k:-k*n; 
d:-d*alk.lj 
END; 

xieft:-d 
END; 

BEGIN 

d:-0.0; 

IF (n - 2) THEN 

deter»:-a[l,lt 
ELSE 

FOR 1:-1 TO n DO 

d:-d ♦ xrlght(l) - xleft (1); 
deters: -d 
eno; 

$PAGE 

SSUBTITLE Katrix Transfer 

i This procedure puts the m matrix Into a 

and it adds b. \ 
procedure xfer (k;INTBGER) ; 
VAR 

i.J : INTEGER; 

BECIN 

FOR 1:-1 TO count DO 

FOR j:-l TO count DO 

FOR 1:-1 TO count DO 
aU,k]:-bUJ 
END; 
3PAGE 



0103 5SUBTITLE Main Program 

0104 BEGIN 
0105 

[ Header for progrsm \ 

wrlteln; 

wrl tain ('Simultaneous Eguatlons Solver by Cramer' 



0106 

0107 

0108 

Rule'); 

0109 

0110 

0111 

0112 

0113 

found' ) 

0114 



wrlteln (' 



Version 1.00 by Ron Volgts'); 



\ Get the number of equations \ 

wrlteln; 

wrlteln ('Enter the nvsaber of variables to be 



equations'); 



wrlteln ('Note: There must an equal number of 



0115 

0116 

0117 

0118 

0119 

0120 

0121 

Ni); 

0122 

0123 

0124 

0125 

0126 

0127 

0128 

0129 

0130 

0131 

0132 

0133 

0134 

0135 

0136 

0137 

0138 

dv); 

0139 

0140 END, 



read In (count); 

( Get the equations' values 1 

FOR 1:-1 TO count DO 

BEGIN 

wrlteln; 

writeln( 'Entering coefficients for equation 

FOR j:-l to count DO 
BEGIN 

wrltelnTEnter coefflcent #',3 ); 

readlnfmU,))) 
DID; 

wrlteln (^Enter the equations result'); 
readlntbtil) 
EM; 

[ Find divisor I 
dv; •determ (m, count ) ; 

( Get solutions to the aquation* \ 

FOR l:wi TO count DO 

BBGIN 

xfer(l); 

wrlteln TVar labia ♦*.!,' Is ',determ(a, count) / 



END 



xor 



FOR THOSE WH 
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The following Li the 
beginning of a continuing 
tenet. Most of you will 
remember Bob from hit 
senc* of leuen on XBASIC. 
If you like it or want more, 
lei Bob or us know. We went 
to give you - what you want! 



The Mathematical Design of Digital Control Circuits 

By: R, Jones 

Micruuc* Research Corp. 

33383 Lynn Ave.* Abbottford, B.C. 

Canada V2S 1E2 

Copyrighted e by It Jones A CPI 



LOGICALLY SPEAKING 

Solutions to TEST FIVE 



1. Let a - barrier down 
b ■ photocell lit 
c - car present 
d - lamp OK 



abc' + b'cd T - 1 

d* + a'be'd T - 

b'e'd + be'd 1 T - 



cd\oo 
oo 

0\ 

II 

ID 



\o 






O0f 


1 


a 


p 


o 


\ 


4 


\ 






I 


o 


o 


o 






i\ 


oo 


o\ 


ji 


\o 


OO 


a 


*> 


4 


O 


01 


* 


o 


l 





h 


l 





tf 


1 


\o 


o 


* 


4 


O 



The K-map can be read out In four diflerent ways here, depending on which phi's we choose 
to loop with the Is. Check them all out for yourself! Maybe you can even And a fifth! The 
readings are : 

(i)ab + cd (il)ab + b'd (lii)ad + cd and (lv) ad «■ b'd 

Of these, the last two are to be preferred as they can each be factored to a 3-Uteral expression. 
That Is. (1U) d(a + c) and (iv) d(a + b). 

2. Let a - button ab + ac T - 1 

b - Quarter d* T - 

c - 2 dimea + 1 nickel be T - 
d - bars in machine 



v afe 


01 


12 


\o 


00 


O 


O 




1 


O 


01 






1 




11 




* 


i' 


■ 


10 


O 


Off 


Off 


P 

1 





00 


OK 


<< 


lO 


*1 

OO 





O 


O 


O 


o\ 





O 


1 


O 


M 


O 








1 


10 








,0 


O 



The completed K-map reads out as abd + acd, which factors to ad(b -1- c). 
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BACK TO PUSSY-CATS FOR A WHILE 

I know that by now lots of you are anxious to know wherein lies the logical flaw in our 
earlier CAT problem. The whole difficulty is really due to a peculiarity of the English language 
(and probably other languages too), where an expression can have different meanings, 
depending on what the speaker or wiiter actually intends to convey. For example, several years 
ago a certain laundiy-deteigent company advertised via TV "commercials" that 

•NOTHING gets clothes cleaner than Blue XXX' 

Sometimes this would be re-inforced with a smiling housewife assuring us tha A "Nothing. 
ABSOLUTELY NOTHING, gets clothes cleaner! 1 '. What they meant to convey was that if you tested 
all the other detergents in the world, not one of them would wash clothes cleaner than their 
product. On the other hand, being the perverse sort of person that I am. I would interpret this as 
saying that If I used nothing-at-all my clothes would come out cleaner than if I used Blue XXX Of 
course, if EVERYONE interpreted the message this way. the company concerned would Ond its 
sales plummettlng. instead of rising, as a result of this ad. 

In the same way. "no cat" in Statement 1 of our logic problem means that "if we gathered 
together all the cats in the world, not one of them would have 95 legs." Whereas "no cat" in 
Statement 2 means exactly the opposite. That is. instead of a gathering together of all cats in the 
world, it means "the complete absence of a cat." So. although "Uncle Fred" means EXACTLY the 
same thing throughout, in the case of Uncle Fred and Aunt Minnie. I guess I have to admit that 
"no cat" does NOT have the same meaning throughout our cat problem. So. although both 
statements are individually TRUE, they cannot be taken together to form a logical conclusion, 
as they are not tailing about the same "no cat". It's as simple (or as complicated, whichever you 
like) as that!! 

Mile 4. heading for Mile 5. 

INTRODUCTION TO SEQUENTIAL CIRCUITS 

Just as we did with combinational circuits (remember the difference between combinational 
and sequential?), we'll begin by analysing an already-designed circuit. The technique to be used 
will lead us directly to the actual design of sequential cizcuits. but first it's important to be able 
to examine an existing circuit, and to be able to say EXACTLY what this circuit is supposed to do. 



0*4 

cm! 



-» 



3' 



Yi 



<y4 



(a) 



Oiagram 13 



(b) 



So let's take a look at Diagram Ida which illustrates a vexy simple combinational circuit. 
We don't need any sophisticated method of analysis to be able to deteimine that It's 
combinational, because the state of LI depends directly on the state of Push-Button X. That Is. if 
X Is not operated then LI is not lit. and conveisely. if X IS opeiated then LI IS lit. 

Now let's look at Diagram 13b. where we've simply connected together the coil of Relay-Yl 
and the light LI. In so doing, however, we've changed our combinational circuit into one of the 
simplest of sequential circuits. It's action Is fairly obvious. As it stands, we can see that it's at 
rest, as no current can flow either through X or y L In the language of sequential-circuit theoiy 
we would say that the circuit is in a "stable state". 

When X is operated, the coil of Yl becomes Instantaneously eneigised and LI also becomes 
lit. The next thing that happens, possibly about 0.01 of a second later (and our technique HAS to 
take into account these tiny delays) is that the armature, or moving part, of the relay will 
activate and close NO-contact yl. Al this time all action will cease, and the circut is said to be in 
stable state 2. Now observe the difference between 13b and 13a. in that, if we next release X, 
NOTHING HAPPENS TO EITHER TOE RELAY OR THE LIGHT, because sustaining current 
continues to flow through the now-closed yl contact. X has no further effect on the circuit, 
whether operated or not. Therefore this circuit is a sequential one. as the state of the output Ll 
does not now directly relate to the state of the input X. Initially it WAS so: X OFF meant Ll OFF. 
and X ON meant Ll ON. but after that things changed somewhat. 
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We're now going to re-deflne Tiimary Control" slightly to mean one which causes a circuit 
to LEAVE a stable state. Make a good note of this new definition?! 

Similarly, yl is called a "Secondary Control" because Its action results from an Instability 
Introduced into the clicult. In the case of 13b. the Instability Is due to the energisation of the 
relay-coll, as a result of which the armature MUST move mechanically, thereby closing Its 
contact y 1. This represents the circuit's attempt to find another stable state, which It may OR 
MAY NOT succeed In doing, as you'll see In future examples. In our example, however, it DOES 
succeed In finding a new stable state. 

THE SEQUENTIAL FLOW-TABLE 

The chart shown In Diagram 14 Is known as a flow- table, and Is used to both analyse and 
design sequential circuits. Note that it consists of 4 major squares (all that are necessary to 
analyse Diagram 13b mathematically), each of which Is subdivided into 3 sections or Boxes, 
which I've labelled A* B and C. Box B Is not used for analysis purposes, but plays an important 
role in the design process. 

Our primary control. X, Is tabulated along the top of the table, and yl allocated to the rows. 
This is very Important to remember — don't EVER foiget it. PRIMARY CONTROl-S ARE 
ALLOCATED TO THE COLUMNS, AND CAUSE FLOW-ACHON TO MOVE HORIZONTALLY. 
SECONDARY CONTROL ARE ALLOCA1ED TO THE ROWS. AND CAUSE FLOW-ACTION TO 
MOVE VERITCALLY. If you forget this, you're sunk!! 



< 

y 1 A 
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%7 
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Diagram 14 

Normally. I use red ink for the thin subdividlng-lines. and also for entries in Box B. In fact. 
even though this is all printed in black ink, I shall later on refer to a "7", let's say, in Box A as a 
"black T and one in Box B as a "red 7", and I hope you too will stick to this convention in all 
your assignments. However, throughout this course. I shall merely emphasise the print of codes 
appearing in Section A. to make them "blackei" than those In Section B. 

COMPLETING A FLOW-TABLE 

Lets continue now. and use this table to find out what Dla£am 13b actually does. We head 
the columns with and 1, to st^ilfy X-Offand X-On. and ihe rows with and 1 . to signify contact 
yl NOP operated, and contact y 1 operated, respectively. OK. now lets golf Into Box A will be 
written or 1. depending on "the state of energisation of Relay Yl's coir. Note this. THE STAIE 
OF ITS COIL. NOT ITS CONTACTS, which are not due to operate for a fuither split-second! So at 
the cross- point Xy 1 = 00. we enter in Box A, because under these conditions the relay's coil is 
NOT energised. In similar fashion. Box C will contain the state of energisation of all outputs (In 
this example only one), so we enter a here too. 

It is standard practice, commencing with a completely blank Flow-Table, to begin analysis 
in the top left-hand corner, where all controls are equal to 0. 

Here is the first REALLY IMPORrANT thing to observe about our Flow-Table so far - the fact 
that the code In Box A agrees with the co-ordinate to its left Indicates that the circuit is in a 
stable state, and will remain there indefinitely unless someone does something about It. As the 
circuit Itself is incapable of independent action, there Is only one thing to be done. WE must 
operate X. thus moving horizontally to column 1. row 0. or in flow-chart language to Xyl = 10. 
Looking once more at Diagram 13b. we note that if X is operated, both Yl and LI become 
energised, so we enter *T In both Boxes A and C at this location. 

And what do we see? Box A no longer agrees with the coordinate to the left, which means 
that the circuit is now unstable. Further, the entry of 1 in Box A FORCES the action to move 
vertically to Row 1 IN AN ATTEMPT TO FIND A STABLE STAIE BY MAKING THE NUMBERS 
AGREE. So here we are now at Xyl = 11 (lnteipretatlon. X operated, y 1 operated) in our Flow- 
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Table, so we must look again at Diagram 13b to see what conditions now exist In the circuit, and 
make appropriate entries In the new Boxes A and C. We'll enter "1" in both spots to show that Yl 
and LI are energised still. Now we (ind that Box A DOES a^ee with the y 1 coordinate "1" to Its 
left, so our circuit is once more In a stable state where It will remain indefinitely. 

So let's tiy releasing X to see what happens next! This action, of course, moves us 
horizontally to the left In our Flow-Table, to Xyl = 01, where examination of the actual circuit- 
diagram results in entries of "1" In both Boxes A and C once more. Again. Box A agrees with the 
coordinate to Its left. Indicating a stable state, in fact, Box A throughout the whole of row 1 
Indicates a stable state, with no possibility of our ever movtng out of this row. Unless, of course, 
we use a ciowbar to physically pry the Relay apart, or more simply turn oflF the main source of 
power, in which case we'll pop back to Xyl = 00. ready to begin the action all over again. Because 
our How 1 contains codes In Box A which agree with the yl coordinate, our circuit is quite 
content to stay In this stable state, and will not of Itself make any effort to leave, so we are 
definitely stuck here unless WE choose to do something about It. 

STABLE AND UNSTABLE STATES 

Summarising then, an "unstable state" is recognised by the fact that Box A disagrees with 
the secondary-control state shown in the coordinate column to the left. Further, the circuit 
action will move vertically to the row whose number appears in Box A. in an attempt to make 
the numbers match, A "stable state*' Is one in which the numbers DO agree, and movement out of 
such a location can only take place horizontally. That Is, via primary-control action. 

ANOTHER ANALYSIS EXAMPLE 
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Diagram 15 

The circuit of Diagram 15 has quite a few Important differences from that of 13b, which we 
shall now examine on the Flow-Table. The top left-hand square Is easy to complete, with a 
being entered In both Boxes A and C. The circuit Is stable (why?), which means that well have to 
operate a primary control In order to get something exciting to happen. Ht's be methodical by 
moving into the next square to the right, le, column 01 , by operating X2. H'm. this doesn't seem 
to accomplish much, as Yl and LI will still remain OFF, so we enter Os once more in the 
corresponding Boxes of this square. Box A tells us that we're still in a stable state, so let's try 
something else. Releasing X2 will add nothing to our knowledge, as we'll simply move back to 
our original square 000. So we'll try moving right once more Into column 1 1. by operating XI as 
well. The circuit diagram Itself shows that under these conditions (that is, with both XI and X2 
operated) Yl's coll becomes energised. Note that LI doesn't light — not yet. anyway, as it has to 
wait for yl contact to physically close, a shart time later!! 

Now we can enter 1 in Box A and In Box C of location 1 10. and note that the circuit Is now 
unstable (how do we know this?), and because Box A says "1" we MUST move to the 
corresponding row 1. In this row. yl Is equal to 1, which signifies that in the circuit itself the yl 
contacts have now operated. The contact in sertes with X2 r accomplishes nothing, as X2 T is now 
open, but in row-3 of the diagram, LI will energise, so we can enter 1 in both Boxes of location 
111. Whereupon we see that that we are once more In a stable state, and again It's up to us what 
happens next. 

We have 3 choices here. Namely, we can release XI alone, or X2 alone, or we can release both 
simultaneously. Let's try the last choice — that is. we'll Jump from column 1 1 directly to column 
00 In row- 1 of our Table, and see what the network conditions will be with both buttons released 
BUT Yl'S CONTACTS STILL OPERATED (as they'll take a little while to drop out after a relay 
becomes de-energised). Evidently this move didn't change a thing! We're still In a stable state In 
row yl = l. Don't forget to complete the Boxes at each step! 
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Suppose we'd tiled releasing X2 alone Instead, what would have happened? Apparently the 
same thing, that Is NOTHING! We would still be stuck In row y 1 = 1. So. starting once more fiom 
location 111. let's release XI alone, moving into location Oil, and look again at the network. 
Note that with XI unoperated. X2 and yl operated, the coll of Yl Immediately gets de-energlsed. 
BUT THE LIGHT DOES NOT YCT GO OUTt The introduction of into Box A, however, tells us that 
at least weVe succeeded in making the circuit unstable, and that it's going to move vertically to 
row 0. We find ourselves in an already completed location, in a stable state with both Yl and LI 
de-energised. 

We now have only one location left to complete, so. starting from location 000. we'll slide 
right, by pressing XI alone. So here we are in location 100, with XI alone operated, and the 
circuit diagram tells us that under this condition Yl's coil becomes energised, BUT NOT LI YET. 
Accordingly we enter 1 in Box A and in Box C. Once again, we're unstable and therefore move 
vertically to row 1, where LI comes on, and we're stable once more. 

The Flow-Table is now complete, and from it we are able to follow the circuit action through 
any sequence of control changes we may choose to impose on it. without having to refer to the 
circuit-diagram any more to be able to say EXACTLY what is happening. The Table thus 
becomes a useful tool for diagnosing future problems should they occur in our little circuit. 

NOTE : We're assuming at this stage of the game that all PRIMARY controls have "snap- 
action" and their contacts change state instantaneously, or at least a lot faster than do the 
secondary control contacts! More on this subject later. 
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Diagram 16 

The network were going to analyse in Diagram 16 is unusual in that it has no outputs, and 
consists of Just two relays and a push-button X. Normally, in circuits with more than one relay, 
we only draw up the first row of the Flow-Table to commence with (adding rows as we proceed 
with our analysis) and. of course, we label this first row with a for each relay in the network. 
In this case its labelled 00 for y ly2. 

Commencing In location 000 then, we see that no current will flow In our circuit, and we 
therefore enter 00 in Box A to signify that both Relay colls are de-energised. This state, being a 
stable one. requires that we operate X in order for something to happen, thus moving to column 
1 of the Flow-table. In the circuit itself we see that this action causes both relay colls to become 
energised, and we therefore enter 1 1 in Box A. As "1 1" does not agree with the coordinate "00", 
we're unstable and must move vertically to a row 11. which we'll open up immediately below our 
first row. and move our action down to location 111. 

Referring to the circuit, we note that with X operated and both sets of relay contacts switched 
(this is what moving to row 1 1 means), only Y2 is energised, so we record this by entering 01 in 
Section A. And now what do we Dnd? We are STILL In an unstable state, as 01 does not agree 
with the coordinate 1 1. So we must open up a row 01 into which to move vertically, and Dnd 
ourselves now in location 101. The circuit shows us that under these condions (that is. both X 
and y2 operated, but y 1 not) both relay colls are energised, necessitating all entry in Box A. 

Darn it. this is STIli an unstable state, sending us back up to row 11. where we Just came 
from, which, of course, immediately shoots us back down again, and so on. and so on. So it 
appears we'll continue oscillating, with Y2 permanently energised and Yl vibrating OFF and ON 
at high speed. Although we never reach a stable state, its nevertheless apparent that as long as 
we hang on to X this oscillation will continue. 

So let's try releasing X to see what happens! This could, of course, occur randomly either 
when we're in row 1 1 or in row 01. Let's assume we do It Just as we arrive in row 1 11 This 
immediately slides us to the left into location Oil. The circuit diagram tells us that this 
combination of controls causes Y2's coil alone to be energised, so we write 01 In Box A. This 
naturally sends us down to location 001. the corresponding network situation being that the 
coils of both relavs are energised, which we note in Box A. 
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The Flow-Table is now complete as far as anything we can do Is concerned. So the Table tells 
us that, starting from an Initial stable OFF state, the moment we press X the circuit Is doomed to 
cycle continuously between yly2 =11 and yly2 =01. even though we release the button 
afterwards- As before, there Is only one way to stop this, and that Is to turn olf the power supply. 

Note that no row yly2 = 10 was developed In this Table. It therefore represents an 
"Impossible" phi state. Examination of the circuit shows that It Is In fact Impossible for current 
to flow through Yl and NOT through Y2 at the same time. 

This concludes our analysis of simple sequential circuits, so once again we'll pause for a 
while to give you a chance to examine a few for yourself, so here goes with TEST SIX. Then, 
during the next stage of our Journey, well discover, at last, how to design some beautiful 
sequential circuits of our own. 

TEST SIX 



Analyse the following circuits in terms of both relay and output action. That Is. develop a 
Flow-Table for each. 

NOTE : In circuits showing several X-contacts linked by dotted lines (or even without these 
linkages, providing they each carry the same "name") It is understood that ALL such contacts 
operate simultaneously when the main X-button is operated or released. 
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These examples certainly look MUCH more complicated than those IVe been working on by 
way of demonstration, but if you take it one Flow-Table location at a time, you'll And that they 
are quite amenable to analysis, and you should not Clnd it TOO difficult to complete the Tables. 
Who would have thought* Just a few short lessons ago. that you'd be doing complicated stud like 
this so soon? But that's progress!! 

End of Mile 4. looking forward to an easy Mile 5. 
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The Macintosh™ Section 
Reserved as a 



A place for your thoughts 



And ours 



Mac-Watch 



The Pain of Writing Macintosh Code 

or 

Finally a Way for the Rest of Us 

Ever since Apple introduced the Macintosh 
series of microcomputers using the MC68000 
CPU. I have used one for writing some of my 
articles and reviews. We received one of the 
very iirst. mainly because of our relationship 
with the Motorola series of 68XXX devices. 
However, unlike my usual practice with all 
our other systems. 1 have not felt prone to 
delve into the art of programming the Mac. As 
you who use or own one know, it is a - bear" to 
program! 

If you have ever read, or even glanced at 
"Inside The Macintosh * you know what I 
mean. That book alone weighs at least 5 
pounds and with the latest supplements is the 
most detailed documentation for any micro- 
computer I have ever seen! And eveiy bit of it 
needs to be understood to program the Mac. Of 
the 25 or so chapters* it is said that one needs 
to know all the other 24 to understand any 
particular one chapter. 

While the Mac is probably the most user 
friendly system available, it is. as I have indi- 
cated, also the most difficult to program. This 
primarily due to the graphics, windows and 
mouse capabilities and the rigid adherence 
required of the ROM "Toolbox" and OS rou- 
tines that control every aspect of system func- 
tions. In all over 500 routines (some need 
never to be called by most programs, but must 
be available to other Toolbox and OS rou- 
tines). 

Practically everything passes through the 
Toolbox. As the Mac is a mouse and window 
system, even the most simple program re- 
quires an inordinate amount of detail pro- 



gramming, not to mention knowing the intri- 
cate details of most of those 500 or more Tool- 
box and OS calls (creating windows, placing 
them by pixel reference, calling the proper 
routines in the proper order, without neglect- 
ing any other needed routine(s). keeping up 
with where the mouse is. what is it doing (up or 
down, in or out of the box. etc?) and a lot of 
other details not encountered in programming 
as most of us know it). Needless to say. for 
most users the thought of programming the 
Mac can raise more than a few chill bumps. 

A Simple way to learn and write code, 
all at the same time 

However. I discovered a way that is both 
simple and easy (even for me) and yet fun. 
And. the best part is, I learned what I need to 
know about most of those dreaded, but veiy 
necessary. Toolbox and OS routines while 
writing full Macintosh programs. 

The answer lies in the use of several 
different applications listed below. 

V.LP. from Mainstay 

53 1 ID Deny Avenue 
Agoura Hills. CA 91301 

V.LP. Translators to Lightspeed C and 
Pascal compilers. Also from Mainstay, 

Also you will need either The Lightspeed C 
or Pascal compiler. Or both If you are really 
into programming. Lightspeed compilers are 
products of: 

THINK Technologies, Inc. 

135 South Road 
Bedford. MA 01730 
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Because of the limitations of space I will 
not get deep into each product. Tills is not a 
review, as such. Instead it is my way of licking 
a complex project and having fun while doing 
it. I will attempt to convey to you what each 
does in the scheme of developing worthwhile 
applications for the Macintosh, while not 
knowing anything about the Infamous 
Toolbox or the OS routines. However, as you 
let V.I. P. actually do your programming for 
you (as I will explain below) you can veiy 
easily follow each and every move and call it 
executes. Thus gaining insight and experience 
about programming the Mac. As you use lhis 
method you will become progressively better 
at programming the Mac direclly from most 
any available HLL, or even assembler, if that's 
your bag. Before you realize It. you are a full 
fledged Mac programmer. It is sorta like 
having a veiy experienced Mac programmer 
personally guiding you all the way.. .honest. 

VJ.P. 

In the beginning V.I. P. was the basic tool I 
used to get a program written as a real Mac 
application. While it's a very fine development 
tool in its own right. V.I.P. is an 
interpretative system and runs like most 
BASIC programs, somewhat slow and 
requiring a "run-time" application should you 
convert the source to a semi-compiled project. 

V.I.P. is an acronym for "Visual Interactive 
Programming™". Vou build a program by 
drawing a How-chart type program outline 
and letting V.I.P. fill in all the myriad details. 
Major Objects. Logic Forms and Procedures 
are selected by icon clicking. Each in turn 
knows exactly which routines It needs to call. 
All you have to do is enter whatever constants, 
expressions or variables are required for your 
particular application. And each of these Is 
prompted In such a manner you cannot easily 
make a fatal mistake. 
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Each procedure or logic form is indicated by 
an Icon and each icon can be clicked open to 
tell V.I.P. what the arguments should be for 
each procedure or logic form called. 
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OBJECTS 

Objects are shown in the icon box on the top 
left above. They are left to right and then 
down: BVFE - INTEGER - REAL - POINT - 
RECTANGLE - CONSTANT. 

LOGIC FORMS 

Logic Form icons are shown in the center 
box: ROUTINES - EXPANDED VIEW - IF- 
THEN-ELSE - SWITCH - WHILE-DO - FOR- 
NEXT. 

TOOLBOX PROCEDURES 

The Toolbox procedures are shown in the 
bottom left box: ASSIGN - MATH - COPY 
STRINGS - GRAPHICS - EVENTS - MENUS - 
WINDOWS - TEXT EDITING - DIALOGS - 
SOUND - RECORDS - I/O - PRINTING - 
BRANCHES - DATE/TIME. The bottom three 
(?) boxes are reserved for future expansion. 

From this it can be seen that all the major 
functional programming problems are ad- 
dressed by V.I.P. In all, over 200 major Tool- 
box and OS procedures are directly called by 
V.LP. and remember, many of the others are 
never called by the programmer directly any- 
way. 

The PiDoett 

Here is how I get the binary object code ap- 
plication programmed and running like any 
other Mac application, complete with full 
mouse and window support. 

First, I build and debug the program in 
V.I.P- Experience was gained from the many 
sample programs included with V.I.P.. until 
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finally I found myself (several weeks, couple 
of hours a night, four or five nights a week) 
able to write fairly complex Macintosh appli- 
cations and understand what they required of 
the Macintosh environment. 

As 1 wrote and debugged each in V.I, P.. I 
then used the V.I.P. to LIght3peed C or Pascal 
Translators to translate my V.I.P, code to C or 
Pascal source code. From then on It was a 
simple matter to call the Llghtspeed C or Pas- 
cal compiler, load In the necessary libraries, 
translated V.I.P. source code and compile to 
object code as any other C or Pascal source 
program. J might add that the V./.P, transla- 
tors only works with the Llghtspeed compil- 
ers. 

The V.I.P. translators are very efficient, 
considering the differences involved. The code 
developed compared favorably with code gen- 
erated directly from the Llghtspeed compilers. 
And both the V.I.P. programs and the Light* 
speed compilers allow complete print format- 
ting (pretty printing). I learned a lot by print- 
ing out the code from each operation and Ihen 
comparing one against the other. 

I found within several weeks I was begin- 
ning to write code directly in the compiler's 
editor without need of the assistance of V.I.P. 
Or more aptly put - "I graduated to be a "real" 
Macintosh programmer in a period of several 
months/ And not the least of which, a was 
actually fiu\! 

The Llghtspeed Compilers 

The compilers are excellent tools for pro- 
gram development. They are exceedingly fast 
and are furnished complete with all necessary 
library and include files, even including the 
newer Mac II and SE. The editors supplied 
with each are a Joy to use and have many fea- 
tures not found with other compilers. 

With the early assistance of V.I.P. I was able 
to progress to the point of developing almost 
anything I wanted directly In the compiler ed- 
itor and then using the compilers run and de- 
bugging functions to compile a running appli- 
cation. However, I still go back to V.I.P. if time 
is essential. 

We have every Macintosh development 
package ever offered for the Macintosh. And 
almost everything available from the Devel- 
opers Association for developing Mac soft- 
ware. MPW Macintosh Programmers Work- 
shop. MDS Macintosh Development System, 
all MPW Utilities, all the compilers and as- 
semblers. MacApp and lots more. 

Yet. I preferred the process outlined above 
to any of the "official" stuff, including 
MacApp (Object Pascal with most all the win- 
dow, mouse, menu and other normal routines 
already coded), which was until I received the 
V.I.P. systems and the Llghtspeed compilers, 
the easiest way of developing Mac applica- 
tions. 



Recently we received the latest in "easy" 
Mac programming tools and applications - 
"HyperCard". While HyperCard is simple to 
use. to program it properly and to It's full po- 
tential, you must buy the reference manual 
(not Included by Apple) and then learn an- 
other programming language - HyperTalk*, 
not difficult but certainly different. Even then 
the results are restrictive and do not allow full 
access to all the Mac potential. I feel It is eas- 
ier, and far more efficient, to go the way out- 
lined above, rather than the Hyper- 
Card/HyperTalk method. When you get your 
application running properly, you will have 
done it your way, with all the latest bells and 
whistles available. 

For those of you who have wanted to do 
more with your Mac but dreaded the extensive 
research required to even begin, or decided 
that Hyper-- was not sufficient for your pro- 
jects, well, now there is a way, V.I.P., V.I.P. 
Translator* and Llghtspeed C or Pascal com- 
pilers. 

One final note. If you are considering a 
compiler only, either C or Pascal. I can hon- 
estly say the Llghtspeed systems for the Mac 
are the fastest and best I have used yet And if 
you don't mind things slightly slower than 
pure object code but faster than BASIC, then 
V.I.P. as a standalone system is right down 
your alley. Either way - Now You Can Be A 
Macintosh fruyTummzfi 



DMW 



Just a little more: 



After finishing the above article, 1 felt a 
little gnawing something that kept telling me I 
had goofed somehow this time. So I let it "Jeir 
for a day or so and went back and looked It 
over again, with my ^honest Abe", critical eye. 
It was then I realized what it was that was 
nibbling away at my thoughts of reporting on 
these programs... it just appears too simple! I 
am so accustomed to allowing V.I.P. do my 
thinking for me. I assumed that It would be 
super clear to everyone else. So, a little more, 
in order that you might see for yourself what a 
tremendous aid and help a suite of develop- 
ment programs such as these can do for the 
beginning (and experienced) Macintosh pro- 
grammer. 

The first graphic below is, for example, 
what the entire page set-up and printer calling 
routines look like In V.I.P.. Two simple proce- 
dure boxes. 

The second and third graphics show what 
information is required to be entered to have 
the printer option available in the final pro- 
gram. 

Finally a listing of a typical page set-up and 
printer calling routine In Macintosh Light- 
speed Pascal. While the code may not be ex- 
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actly what would be output by the direct trans- 
lation of the graphics shown. It does Indicate 
the approximate amount of code that must be 
written, in source Pascal, to achieve a print- 
ing function In a final compiled object pro- 
gram. If you note the second and third graph- 
ics, only one entry has to be entered by the 
V.LP. programmer. The line with asterisks Is 
for entering a comment. I guess that tells the 
whole stoiy a lot better than anything else I 
could wilte. Now. I believe I have made the 
point I wanted to make at the beginning. 

DMW 
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main 




Boolean PrinterOK «■ false; 

static THPrint hPrint; 
static TPPrPort pPrPort; 

InitPrinter () 
< 

PrCpen 0; 

if (PrError ) 
return; 

PrinterOK « true; 

PrintDefault (bPrint * (THPrint) KewHandle (aizeof (TPrint) M ; 



DoPageSetup () 

{ 



InitCursor ; 
PrStlDialog (hPrint) ; 



static 9oolean Aborted; 

Boolean AbortPrint () 
i 

EventHecord Event; 

if (Aborted) 

return (true) ; 

if (PrError ()) 
< 

Aborted ^ true; 

return (true) ; 
I 

if (EventAvail (keyOownMask, tEvent)) 
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if ( (Event. modifiers t cmdKey) &( ((unsigned char) Event. message =- '.')) 
( 

Aborted - true; 

return (true); 

> 

return (false); 

I 

PrintWindow IWP) 

register WindlnfoPtr WP; 

{ 

register PEHandle hPE; 

Rect PageRect; 

int LinesPerPage, 

NumPages, 

OldScrollVal; 

PERemoveGap (WP -> hPE) ; 

SetPort (pPrPort); 
TextFont (FontNum) ; 
TextSize (FontSize) ; 
Text Face (0) ; 
TextMode ( s rcOr ) ; 

CopyRect U(**hPrlnt) .prlnfo.rPage, tPageRect); 
hPE m PENew (tPageRect); 
PESetHText ( (**WP -> hPE) .hText, hPE) ; 
(**hPE) .tabWidth = <**WP -> hPE) .tabWidth; 

LinesPerPage- (PageRect .bottom - PageRect. top) / <**hPE) .lineHeight; 
NumPages - < (**hPE) .nLlnes + LinesPerPage - 1) / LinesPerPage; 

if (AbortPrint ()} 

goto EndPrint; 

OldScrollVal - GetCtlValue (WP -> VScroll); 

if ((Mchar *) 0x947) = -bOevLaser) 
( 

TPPrint pPrint - *hPrint; 

if (pPrint -> prJob.iFstPage «w l) 

{ 

NumPages * min (NumPages, pPrint -> prJob.iLstPage) ; 
goto LaserWriter; 
> 
) 

SetCtlValue (WP -> VScroll, 0); 
PrOp^nPage (pPrPort, nil); 
if UAbortPrint 0) 

PEUpdate <hPE) ; 
PrClosePage (pPrPort); 

for (; —NumPages;) 

{ 

if (AbortPrint 0) 

break; 
SetCtlValue (WP -> VScroll, GetCtlValue (WP ~> VScroll) + LinesPerPage); 
PrOp^nPage (pPrPort, nil); 
if (JAbortPrint ()) 

PEScroll (0, (long) - LinesPerPage, hPE) ; 

PrClosePage (pPrPort); 

> 

goto EndPrint; 



LaserWriter: 



SetCtlValue (WP -> VScroll, LinesPerPage * (NumPages - 1)); 
PrOpenPage (pPrPort, nil); 
if (lAbortPrint ()) 

if (NumPages — 1) 

PEUpdate (hPE); 

else 



9* Micro Journal December U7 27 



EndPrint: 



I 



PEScroll (0, (long) LinesPerPage * (1 - Nunspages), hPE) ; 
PrClosePage (pPrPort); 

for (; — NuniPages;) 
( 

if (AbortPrint () ) 

break; 
SetCtlValue (WP -> VScroll, GetCtlValue <WP -> VScroll) - LinesPerPage); 
PrOpenPage (pPrPort, nil); 
if (lAbortPrint ()) 

PBScroll (0/ (long) LinesPerPage, hPE) ; 
PrClosePage (pPrPort) ; 



SetCtlValue (WP -> VScroll, OldScrollVal) ; 
DisposHandle (hPE) ; 
SetPort (WP); 



DoPrint () 

{ 



EOF 



WindlnfoPtr WP - (WindlnfoPtr) FrontWindow (); 
TPrStatus prStatus; 
DialogPtr DP; 
int Copies; 

InitCursor () ; 

if UPrJobDialog (hPrint)) 
return; 

UpdateAllWindows () ; 

Copies - (**hPrint) .prJob.iCopies; 

if <(**hPrint) .prJob.bJDocLoop — bSpoolLoop) 

Copies = 1; 
else 

(**hPrint) .prJob.iCopies - 1; 

DP -= GetNewDialog (PrintOlog, nil, -1L) ; 
DrawDialog (DP); 

Aborted - false; 

pPrPort - PrOpenDoc (hPrint, nil, nil); 

for {; Copies—;) 
{ 

if (AbortPrint ()) 
break; 

PrintWindow (WP) ; 
) 

PrCloseDoc (pPrPort); 

if (!AbortPrint 0) 

if ( (**hPrint) .prJob.bJDocLoop *«* bSpoolLoop) 

PrPicFile {hPrint, nil, nil, nil, iprStatus) ; 



DisposDialog (DP) ; 
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Special $389.00 
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... Sculptor Will Run On Over 100 Other Types of Machines ... 
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Fiilt DcvdmmtnC Package 
Run hint- Oalf 

• C Kfj FTk Ut*?r- 



o ■ om, I - »n*tf 
F-nxi%i;- 



CT7.Qater 

•OV* b a 



0«V9 
FLXX 




South "Last <Mtd\a 

5900 CassandmSmitA *£ ■ OtvQo*. Tn. 37343 
Tebpfau: ($1$)S42 4600 Tib*: 5106006630 




" Shipping •• 

KAA 3 % Uf Ah iml* 1 
Fvflpt SiartaYa A^ i* 
Kvalpi Airman AM !•* 
Or CO.D, Sfttpptftj OrJtj 



Tr»dTTk of Mhxgpwt wi< M a Mf h i ^TtJX id UflfLP ■« Tra^Vwffa it Tadtwlc*! Sj^aaf < 



»-*ra*DOi It ft T>ft«alM3 



.Ft of Star-K &ot>w»f« St^Uim Q>ra., 



88' Mtefo Journal 



Deoemb8r , 87 



29 



Tefepfitme: (€15) 842-460® South 'Last 'Media 



TeftJG 5106006630 



0$ 9, Uni'JL'LX. 'JL'LK, SK^DOS 



DISASSEMBLERS 



SUPER SLEUrH from Computer Systems Consultant! Inteiaco've 
Diiassembler; extremely POWERFVL! Disk File Biruiy/ASCH 
examin&Change. Absolute or FULL Disassembly. XREF 
Generator. Label "Name Changer", and Files of "Standard Labd 
Names" for different Operating Syrians. 

Color Computer 55.50 Bus (all wf AL. Source) 

CCD <32KRe*d) Obj. Only $49 DO 

F, S. $99.00 - CCF, Obj. Only $5000 U. $100 DO 

CCF. wiSourc* $99.00 O, $101,00 

CCO, Obj. Only 15OD0 

OS9 6SK Obj. $100.00 ^Source $200 DO 
DYNAMITE* - Excellent standard "Batch Mode 4 * Disassembler. 

Includes XREF Generator and "Standard Labd" Hks. Special OS-9 
options w/ OS-9 Version. 

CCF. Obj. Only $100.00 - CCO, Obj. $ 59.95 

F,S. " M $100.00 O. object only $150.00 

U, " " $30000 

PROGRAMMING LANGUAGES 

PL/9 from Windrush Micro Systems — By Graham Trod. A combination 
Editor Oanpilr? Debugger, Dines source 4o~objesl aanialafkm 
delivering fast, compact, rc-exjim, ROM-able, PIC. 8 A 16-bit 
Integers A 6~digu Real numbers for all teal* world problems, Dimct 
control over ALL System rcsourco. including intenupt*. 
Comorenaurre horary support simple Machine Code interface: 
step-by -step trans- for install debugging. 500* page Manual with 
oilorial guide. 

F t S,CCF.$198D0 
PASC from S E- Media - A FLEX9. SK'DOS Compiler with a definite 
Pascal "flavor". Anyone with a bit of Pascal experience should be 
able u> begin using PASC to good effect in short order. The PASC 
package exsnes complete with three sample programs: ED (a syntax 
or uructure editor). EDITOR (a simple, public domain, semen 
editor) and CHESS (a simple chess program). The PASC package 
come complete with sourer (written in PASC) and documentation. 

FLEX.SK*D0S $95 DO 
WHIMSICAL from S.E. MEDIA Now suppons Real Numbers. 
"Structured Programming" W1THOUF losing else Speed and 
Control of Assembly Languagel Single -pass Compiler features 
unified, user -defined I/O. produce* ROMabk Code; Procures and 
Modules (including pre -compiled Modules >; many "Types" up to 32 
bit Integers, 6-digit Real Numbers, unlimited siaed Arrays (veacrs 
only): Interrupt handling; long Variable Names; Variable 
Initialization; Include directive; Conditional aanpilutg; dimes Code 
interim; control of the Suox Pointer; etc. Run -Time fubnxemo 
interval as called during compilation. Normally produces 10% less 
code than PU9. 

F, Sand CCF* $195.00 



KANSAS CITY BASIC from S.E. Media - Bask for Color Computer 
OS-9 with many new commands and sub hmctions added. A full 
implementation of the IF-THEN-ELSE logic is included, allowing 
nesting to 255 levels. Stimgi are supponad and a subset of the 
usual suing functions such as LEFTY RIGHTS. MIDS. STRINGS, 
etc are included. Variables are dynamically allocated. Also 
included are additional features such as Peck and Poke. A must for 
any Color C emptier user running OS-9. 
CoCo 0S9 $39.95 

C Compiler from Wind rush Micro Systems by James McCoah. Full C 
for FLEX, SK*DOS exeef* bit-fields, including an Assembler. 
Requires the TSC Relocating Atsembler if user desires to implement 
his own Libraries. 

F, Sand CCF. $295,00 

C Compiler from Intro I - Full C except Doubles and Bit Fields, 

streamlined for the 6809. Reliable Compiler FAST, efficient Code. 
More UNIX Compatible than most. 

FLEX , SK*DOS. CCF. OS.9 (Level 11 ONLY). U - $575 DO 

PASCAL Compiler from Lucidsia « ISO Based P-Code Compiler. 
Designed especially for Microcomputer Systems. Allows linkage to 
Assembler Code for maximum I legibility. 

F, S and CCF 5" - $190 DO F, S 8 M - $20500 

PASCAL Compiler from OmesjaSoA (now Certified Software) - For 
the PROFESSIONAL. ISO Based. Native Code Compiler. Pibnarily 
for Real-Time and Process Control applications. Powerful; 
Flexible* 

OS-9, F.Sand CCF . $550.00 
OS 9 69000 Version $90000 

KBAS1C - from SB. MEDIA - A "Native Cofe" BASIC Compiler 
which is now Fully TSC X BASIC compatible. The compiler 
compiles to Assembly Language Source Code, A NEW. 
streamlined. Assembler is now included allowing the assembly of 
LARGE Compiled KB ASIC Programs. Coradibonal usembty 
reduces Run-time package. 
FLEX. SK*DOS. CCF. OS.9 Compiler lAssembler $99 DO 

CRUNCH COBOL from S.E. MEDIA •• Supports large subset of ANSII 
Level 1 COBOL with many of the useful Level 2 features. Full 
FLEX. SK'DOS File Structures, including Random Files and ihe 
ability to process Keyed Files. Segment arid link large programs at 
runtime, or implemented as a set of overlays. Hie Syiirm requires 
56K and CAN be run with a single Disk System. A very popular 
product, 

FLEX. SK*D0S. CCF - $99.95 

FORTH from Stearns Electronics - A C0C0 FORTH r\ogrammin g 
Language. Tailored to lite CoCol Supplied on Tape, transferable to 
disk. Written in FAST ML. Many C0C0 fundionJ (Graphic*, 
Sound, etc)- Includes an Editor, Trace, etc Provides CPU Csny 
Rag accessibility. Fast Task Multiplexing. Clean Interrupt 
Handling, etc. fortlie"Pio*\ Excellent "Learning" tool I 
Color Computer ONLY - $58.95 
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FORTH BUILDER is a sltnd-alone target compiler (crosscompiler) for 
producing custom Forth systems and application programs* 
All of the S3 -siandard defining words and control structures axe 
recognized by FORTHBUILDER. 

FORTHBUILDER is designed to behave as much as possible like 
a resident Foith inicrpicler/compiler, so that most of the 
established techniques for writing Foith code can be used without 
change. 

Like compilers for other languages, FORTHBUILDER can opera) e 
in "batch mode". 

1 he compiler recognizes and emulates target names defined by 
CONSTANT or VARIABLE and is n=adily extended with 
"compile-time" definitions to emulate specific target woids. 
FORTHBUILDER is supplied as an executable command file 
conllgured for a specific host system and target processor Object 
code produced from the accompanying model source, code is 
royalty-free to licensed users. 
F. CCF, S - $99,95 

DATABASE ACCOUNTING 

XDMS from Westchester Applied Business Systems 

FOR 6809 FLEX.SK»DOS(5/g") 

Up to 32 groups/fields per record* Up to 12 character filed name! Up to 
1024 byte records t User defined screen and prim cormol? Process 
filesl Form files) Conditional execution I Process chainingl Upward/ 
Downward file Unking) FQe joining) Random file vijtual pagingl 
Built in utilities? Built in text line editor! Fully session or cubed! 
Enhanced fonnsl Boldface, Double width. Italics and Underline 
supported I Written in compact sirucniicd asscmbterl Integrated for 
FAST cxecuiionl 
XDMS-IV Data Management System 

XDMS-IV is a brand new approach to data management. It not only 

peno its users to describe, enter and retrieve data, but also to process 
entire files producing customiacd reports, screen displays and file 
output Processing can consist of any of a set of standard high level 
functions including record and field selection, soiling and 
aggregation, lookups in other files, special processing of record 
subsets, custom report formatting, totaling and subtotaling, and 
presentation of up to three related files as a "database" on user 
defined output reports- 
POWERFUL OOMMANDS1 

XDMS-IV combines the functionality of many popular DBMS software 
systems with a new easy to use command set into a single integiated 
package. We've included many new features and commands 
including a set of general file utilities. The processing commands 
arc Inrxit-Process-Ootput (IPO) oriente which allows almost in/ianl 
implementation of a process design. 



SESSION ORIENTED! 

XDMS-IV is session oriented. Enter "XDMS" and you are in instant 
command of all the features. No more waiting for a command to 
load in from disk \ Many commands are immediate, such as 
CREATE (file definition), UPDATE (file editor), PURGE and 
DELETE (utilities). Others are process commands which are used to 
create a user process which is executed with a RUN command. 
Either may be entered into a "process file which is executed by an 
EXECUTE statement. Processes may execute other processes, or 
themselves, either conditionally or unconditionally. Menus and 
screen prompts are easily coded, and entire user applications can be 
run without ever leaving XDMS-IV 

ITS EASY TO USE I 

XDMS-IV keeps data management simple f Rather than design a complex 
DBMS which Mifcj the true nature of the data, we kept XDMS-IV 
fde oriented. The user view of data relationships i% presented in 
reports and s creen output, white the actual data resides in easy to 
maintain tiles. This aspect permits customized presentation and 
repoits without complex radef inition of ihe database files and 
structure. XDMS-IV may be used for a wide range of applications 
from simple record management systems (addresses, inventoiy ..,) 
to integrated database systems (order entiy, accounting...) 

The possibilities are unlimited 

FOR 6*09 FLEX*SK*DOS(5/g") $249.95 



ASSEMBLERS 

ASTRUK09 from S.E. Madia - A "Structured Assembler for the 6809* 
which requires the TSC Macro Assembler. 
F,S, CCF -$99.95 
Macro Assembler for TSC - Ihe FLEX, SK'OOS STANDARD 
Assembler. 

Special ■* CCF $35.00; F, S $50.00 
OSM Extended 6809 Macro Assembler from Lloyd (/O. - Provides local 
labels. Motorola S-records, and Intel Hex records; XREF. 
Gene6rate OS-9 Memoiy modules under FLEX, SK'DOS. 
FLEX, SfCDOS, CCF. OS~9 $99.00 
Relocating Assembler/Linking Loader from ISC. - Use with many of 
the C and Pascal Compilers. 
F, S, CCF $150,00 
MACE, by Graham Troll fiom Windrush Micro Systems - Co Resident 
Editor and Assembler; fast interactive A.L. Programming for small 
to medium-iizcd Programs. 
F>S< CCF $7500 
XMACE - MACE w/Cross Assembler for 6800/1/2/3/8 
F,S,CCF-$98X)0 
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UTILITIES 

Bask09 XRef from S,E. Media - This Baaic09 Cross Reference Utility 
ii a Baaic09 Program which will produce a "prelly printed" lilting 
with each line numbered, followed by a complete cross rrf erenccd 
listing of all variable*, external procedures* and line numben -*\\»* 
Also includes a Program List Utility which outputs a fast "preoy 
primed" listing wiih line numben. Requites Basic09 or RunB. 
O <ft CCO obj. only « 139.95: wf Sourc* . S79.95 

BTree Routines - Complete set of routines to allow simple 

implementation of keyed files ♦ for your programs - running under 
Basic09. A real lime saver and should be a pari of eveiy serious 
programmer* tool -box. 

0&CCOobj.o*ty-S89 95 

UicicUU PASCAL UTILITIES (Requires Pascal ver 3) 

X RC - produce a Cross Reference Listing of any text; oiientedto 
Pascal Source. 

INCLUDE - Include otlwr Files in a Source Text, including Binary * 
an limited nesting. 

PROFILER •• provides an Indented, Nucnbeied, "Structogram" of a 
Pascal Source Text Hie; view t e oveiall structure of large 
programs, yrogwn integrity, etc. Supplied in Pascal Source Code; 
requires compilation. 

F % S t CCF-EACH 5" UODO, 8 m S50j00 

DUB from S.E. Media - A UnlFLEX BASIC decompiler Re-Create a 
Sourtr Listing from UniFLEX Compiled basic Programs- Works 
w/ ALL Venions of 6809 UhiFLEX basic. 
U- $219,95 

LOW COST PROGRAM KITS from Southeast Media The following 

kits arc available for FLEX, SK*DOS on eiU«r 5" or 8" Disk. 
L BASIC TOOL-CHESr $29.95 

BLKTCR.CMD: pretty printer 

UN£XR£F ,BAS: line cross referencer 

REMPAC.BAS. SPCPACBAS, COMPACBASi 

remove superfluuns code 

STRIP. BAS: superfluous line-numbers stripper 
2. FLEX, SK»OOS UTILITIES KIT $39.99 

CATS. CMD: alphabeticaDy-aorted directory listing 

CATD.CMD: date-sorted di/ertory listing 

COPYSORT.CMD: file copy, alphabetically 

COPYDATE.CMD; file copy, by date -order 

FILEDATE.CMD: change file creation dale 

INFO.CMD (A INFOGMX.CMD): tells disk attributes ^contents 

RELINK. CMD (A RELZNK82): re-orders fragmented free 

chain 

RESQ.CMD: undeletes (recovers) a deleted file 

SECIORS.CMD: s ow sector older in free chain 

XLCMD: super text lister 



3. ASSEMBLERS/DISASSEMBLERS UTILITIES 

$39.95 
LZNEFEED.CMDt modularise* dii assembler output 
MATU.CMD: decimal r hex. binary k octal conversions 
& tables 
SKIP.CMD: column stripper 

4. WORD - PROCESSOR SUPPORT UTILITIES 

$49.95 
FULLSTOP.CMD: checks for capitalization 
BSTYQT.BAS (.BAC): Stylo to dot -matrix printerr 
NECPRINT.CMD: StySo to dot-matrix primer filter cooe 

5. UTILITIES FOR INDEXING $49.95 
MENU.BAS: selects required program from list below 
INDEX.BAC: word index 

PHRASES BAC phrase index 

CONlfcNT.B AC: table of contents 

INDXSORT.BAC: fast alphabetic sort routine 

FOR MATER. BAC: produce! a 2-column forrruued index 

APPEND. BAC: append any number of files 

CHAR.BIN: line reader 

BASIC09 TOOLS consist of 21 subroutine* for Bisic09. 
6 were wiitten in C Language and the remainder in assembly. 
All ihe routines are compiled down to native machine code which 
makes them fast and compact, 

1. CFILL ~ fills a string with characters 

2. DPEEK - Double peek 

3. DPOKE - Double poke 

4. FPOS - Current file position 

5. FSIZE - File size 

6. FI*RIM - removes leading spaces from a string 

7. GETPR - returns the current process ID 

8. GETOPr ~ gets 32 byte option section 

9. CETUSR - gels t e user ID 

10. GTIME - gels the time 

1 1. INSERT - insert a string into another 

12. LOWER - converts a string into lowercase 

13. READY ~ Qiecks for available input 

14. SCrPRIOR - changes a process priority 

15. SERJSR - changes the user ID 

16. SETOPr ~ set 32 byte option packet 

17. ST1ME - sets the time 

18. SPACE - adds spares to a string 

19. SWAP ~ swaps any two var abtes 

20. SYSCALL - system call 

21. UPPER - converts a stiing to uppercase 
For OS-9 - 144.95 - Includes Source Code 

Sec Review in Januaiy 1987 issue of 68 Micro Journal 
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SOFTOOLS 

The following programs arc included in object form for immediate 
application. PLj9 source code available for customization. 

READ- ME Complete 'instructions for initial set-up and operation. Cm 

even be printed out with the included text (ttoccxsot. 
CONFIG one lime system configuration. 

CHANGE changes words, characters, etc. globally to any text type hie, 
CLEANTXT converts text files to standard FLEX, SK'DOS files, 
COMMON coropaie two text files and reports differences. 
COMPARE another check file that report* mismatched lines. 
CONCAT similar to FLEX, SK+DOS append but can also list files to 

screen. 
DOCUMENT for PU9 source fdes. Vciy uieful in examining parameter 

passing *sj*as of procedure! 
ECHO echo* to either screen or file. 
FIND an improve find command with "paiiem" matching and wildcards. 

Vay useful. 
HEX dumps files in both hex and ASCII. 
INCLUDE a file copy program that will accept "includes" of other disk 

ftkr. 
KVV1C allows rotating each word, on each line to the beginning. Very 

useful in a son program, etc. 
MSTDIR a dimaory listing piognxn. Not super, but h=ner than CAT. 
MEMSORT a high-speed text lile sorter. Up to 10 fields may be sorted. 

Very fast. Very useful. 
MULTICOL width of page, number of column* may be ape4fied. A 

Musrr 

PAGE simitar to LIST but allows for a page header, page width and 

depth. Adjust for CRT screen or printer as set up by CONFIG. A 

very smart print driver. Allows primer control commands. 
REMOVE a fast file deleter. Careful, no prompts issued. Zap, and its 

gone! 
SCREEN a screen listing utility. Word wraps text to fit screen. Screen 

depth may be alteied at run time. 
SORT a super version of MEMSORT. Ascending/descending order, up 

to 10 keys, case override, sort on nth word and sort on characters if 

file is small enough, sous in RAM. If luge lile. sort is constrained 

to size of your laigest disk capacity. 
TPROC a small but nice text formatter. This is a complete formatter and 

has functions not found in oiher formatters. 
TRANSLIT sons a lile by x keyfields. Checks for duplications. Up to 

10 key files may be uied. 
UNROTATEuied with KWIC this program reads an input file and 

unfolds it a Line at a lime. If the file has been sorted each word will 

be presented in sequence. 
WC a word count utility. Can count words, characters or ines. 

NOTE: this act or utilities consists of 6 5-1/4" disks or 2 8" disks, w/ 
source (PL9). 3 5*1/4" disks or 1 8* disk w/o source. 
Complete set SPECIAL INTRO PRICE: 
5-1/4" w/source FLEX - SK'DOS . $129.95 

w/o soiree - $79.95 

8" w/ioun* - $79.95 - w/o source $49.95 



FULL SCREEN FORMS DISPLAY from Computer Systems 

Consultants — TSC Extended BASIC program supports any Serial 
Terminal with Cursor Control or Memory-Mappad Video Displays; 
substantially extends the capabilities of the Program Designer by 
providing a table driven meihod of describing and using Full Screen 
Displays. 

F. S and CCF, U - $25.00, w/ Source . $50 DO 

SOLVE from S.E Media - OS-9 levels I and H only. A Symbolic 
Objecr/L^ c Vesication St Examine debugger. Including inline 
debugging, disassemble and assemble. SOLVE IS THE MOST 
COMPLETE DEBUGGER we have seen for the 6809 OS-9 series! 
SOLVE does it alii With a rich selection of monitor, assembler, 
disassembler, environmental, execution and other miscellaneous 
commands, SOLVE is the MOST POWERFUL toolkit item you 
can own) Yet. SOLVE is simple to usel With complete 
documentation, a snap! Everyone who has ordered this package has 
raved! See review . 68 Micro Journal - December 1985. No T>lin<T 
debugging here, full scraen displays, rich and complete in 
information presented. Since review in 68 Micro Journal, this is our 
fastest mover I 

Uv*U I A II only OS-9 $69.95 



DISK UTILITIES 

OS-9 VDIs* from S.E, Media - For Level I only. Use the Extended 
Memoiy capability of your SWTPC or Gimbt CPU card (or similar 
format DAT) for FAST Program Compiles, CMD execution, high 
speed inter-process communications (witlioul pipe buffer*), etc. * 
SAVE that System Memory. Virtual Disk size is variable in 4K 
incrc&rncnts up to 960K. Some Assembly Required 
Level 1 OS-9 obj. $79.95; wt Source $149.95 

OF from S.E. Media - Wiinen in BASIC09 (with Source), includes: 
REFORMAT, a BASIC09 Program that reformats a dxuen amount 
of an OS-9 disk to FLEX, SK+DOS Format so it can be used 
normally by FLEX. SK+DOS; and FLEX, a BASIC09 Program that 
does the actual read or write function to the special O-F Transfer 
Disk; user-friendly menu driven. Read the FLEX, SK+DOS 
Di/ectory, Delete FLEX, SK+DOS Files. Copy both directions, etc. 
FLEX, SK+DOS users use the special disk just like any other FLEX, 
SK+DOS disk 

O * 6809/69000 $79.95 

LSORT from S.E. Media - A SORT/MERGE package for OS-9 (Level I 
& II only). Soils records with fixed lengths or variable lengths. 
Allows for eiiher ascending or descending sort. Sorting can be done 
in either ASCII sequence or alternate collating sequence. Right, left 
or no justification of data fields available. LSORT includes a full 
set of comments and errors messages. 
OS.9 $85.00 
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OS-9, llni'JL'EX, 'J L'EX, S'JC'-POS 



HIER from S.E, Media - HIER is a modern hierarchal storage system for 
users tinder FLEX. SK+DOS. h answers ihe needs of those who 
liave hard disk capabilities on their systoni, or many files on one 
disk * any size. Using HIER a regular (any) FLEX, SK'DOS 
dbfc (8*5. bard disk) can have sub dimdorici. By this merited 
the problems of assigning unique names to files is less burdensome. 
Different ftka with the exsa same name may be on the same disk. 
as long as ihey are in different directories. For the Winchester uier 
this becomes a must. Subdirectories are ihe modem day loluiion 
that all current large systems use. Each directory looks Co FLEX, 
SK°DOS like a regular file, except they have the extension 
VDIR'. A full set of directory handling piogr&ms are included, 
making the operation of HIER simple and itmightforward. A 
special install package is included to iniisJl HIER to your particular 
version of FLEX. SK* DOS. Some assembly required, (mull 
indicates each byte or reference change needed. Typically - 6 byte 
changes in source (furnished) and one assembly of HIER is all that 
is required No programming raquiradl 
FLEX ■ SK'DOS $79.95 

COPYMULT from S.H Media - Copy LARGE Disks to several 

smaller disks. FLEX. SK'DOS utilities allow the backup of ANY 
size disk to any SMALLER siae diskettes (Hard Disk to floppies. 8" 
to 5", etc) by simply inserting diskeues as requeHad by 
COPYMULT. No fooling wiih directory deletion*, etc. 
COPYMULT.CMD understands normal "eopy" syntax and keeps up 
with fdes copied by maintaining directories for both host and 
receiving disk system. Abo includes BACKUP.CMD to download 
any size "random" type file; RESTORE.CMD to restructure copied 
"random" files for copying, or reoopying back to ihe host system; 
and FREEUNK.CMD as a "bonus" utility that "relinks" the free 
chain of floppy or hard disk, eliminating fragmentation. 

Completely documented Assembly Language Source fdes included. 
ALL 4 Programs (FLEX, SK'DOS. 8 M or 5') $99.50 

COPYCAT from Luddata - Pascal NOT required. Allows reading 
ISC Mini FLEX. SK»DOS. SSB DOS68, and Digital Research CP/ 
M Disks while opeiating under SK»DOS . FLEXI.O, FLEX 20. or 
FLEX 9,0 with 6800 or 6809 Systems. COPYCAT will noc 
perform miracles, but, between the program and the manual, you 
stand a good chance of accomplishing a transfer. Also includes 
some Ulil ties to help out Programs supplied in Modular Source 
Code (Assembly Language) to help solve unusual problems. 
F,SandCCF5"~$50DO F t S 8 m ~$65M 

VIRTUAL TERMINAL from S.E. Media - Allows one terminal to do 
the work of several The user may start as many as eight task on one 
lenninal. under VIRTUAL TERMINAL and switch back and fonh 
between task at will. No need to exit each one; just jump back and 
fonh Complete wiih configuration program. 1 he best way to keep 
up wiih those background programs. 
O A CCO-obj only* $49.95 



FLEX, SK'DOS DISK UriLlTIES from Computer Systems 

Consultants -* Eight (8) different Assembly Language (w/ Source 
Code) FLEX, SK s DOS Utilities for every FIEX. SK"DOS Users 
Toolbox: Copy a File wiih CRC Errors; Test Disk for errors; 
Compare two Disks; a fast Disk Backup Program; Edit Disk 
Sactois; Linearize Free -Chain on the Disk; print Disk Identification; 
and Son and Replace the Disk Directory (in sorted order). - PLUS 
- Ten XBASIC Programs including: A BASIC Rcsequencer with 
EXTRA, over "RENUM" like check for missing label definitions, 
prcxzsses Disk to Disk indeed of in Memory, etc. Other programs 
Compare. Merge, or Generate Updates between two BASIC 
Programs, check BASIC Sequence Numbers, compere two 
unsequenced tiles, and 5 Programs for establishing a Master 
Directory of several Diiks. and sorting, selecting, updating, and 
printing paginated listings of these files. A BASIC Cross -Reference 
Program, written in Assembly Language, which provides an X*Ref 
Listing of the Variables and Reserved Words in TSC BASIC. 
XBASIC, and PRECOMPILER BASIC Programs. 

ALL Utilities inmlude Source* (either BASIC or AL. Source Code). 
F,SandCCF $50.00 
BASIC Utilities ONLY for UniFLEX -- S30J0O 

COMMUNICATIONS 

CMODEM Telecommunications Program from Computer Systems 

Coniuliinti, Inc. — Menu-Driven; supports Dumb-Terminal Mode. 
Upload and Oownload in non-protocol mode, and the CP/M 
"Modem7" Christensen protocol mode to enable communication 
capabilities for almost any requirement Written in ~C. 

FLEX. SK*DOS. CCF. OS 9. UniFLEX. 68000 <£ 68&kh 
Source $100.00 ♦ without Source $5000 

X-TALK from S.E. Media - X-TALK consists of two disks and a special 
cable, the hookup enables a 6809 SVVTPC computer to dump 
UniFLEX files directly to the UniFLEX MUSTANG-020\ This is 
the ONLY currently available method to transfer SWTPC 6809 
UniFLEX fdes to a 68000 UniFLEX system. Gimix 6809 users 
may dump a 6809 UniFLEX file to a 6809 UniFLEX five inch disk 
and it is readable by the MUSTANG -020. The cable is specialty 
piepared with internal connections to match the non-siandard 
SWTPC SO/9 I/O Db25 camtcion. A special SWTPC S+ cable set 
is also available. Users should specify which SWTPC system he/ 
she withes to communicate with the MUSTANG -020. The X- 
TALK software is furnished on two disks. One eight inch disk 
contains S.E Media modem program C-MODEM (6809) and the 
other disk is a MUSTANG-020 five inch disk with C-MODEM 
(68020). Text and binary files msy be directly transferred between 
the two systems. The C-MODEM programs are unaltered and 
perform as excellent modem programs also. X-TALK can be 
purchased with or without the special cable*, but this special piioc is 
available to registered MUSTANG-020 users only. 

X-TALK Complete (cable. 2 disks) $99,95 

X+TALK Software (2 disks only) $69.95 

X TALK with CMODEM Source $149.95 
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XDATA from S.E. Media - A COMMUNICATION Package fof ibe 
UniFLEX Operating System, Use wiih CP/M, Main Frames, other 
UniFLHX Systems, etc Verifies Transmission using checksum or 
CRC; Re-Transmits bad blocks, ele. 
U -$299.99 

EDITORS & WORD PROCESSING 



JUSJT from S,E. Media *• Tut Formatter developed by Ron Anderson; 
for Dot Matrix Printer! , provides many unique features. Output 
"Formatted" Tot to the Display. Use the FFRINT.CMD supplied 
for producing multiple copies of lite "Formatted** Tot on the Printer 
INCLUDING IMBEDDED PRINTER COMMANDS (very useful 
at other times also, and woilh the price of ihe program by itself)* 
"User Configurable" for adapting to other Printers (comes set up for 
fyvn MX4W with Graftrax): up to ten <t0) imbed dad "Printer 
Contra) Commands'*. Compensates for a "Double Width** printed 
line. Includes the normal line width, margin, indent, paragraph, 
space, veitica) akip lines, page length, page nwnbering. centering, 
nil, justification, etc U*e wiih PAT or any other editor. 

* Now supplied as a two disk set: 

Diiktrl: JUSI2.CMD object file. 

JUS12.1XT PL9 sourceiFLEX. StCDOS - CC 

Dirk 02: JUSTSC object and source in C: 

FLB(.SfeDOS.OS9.CC 

The J 1 5C and regular JUST C sou roe are two separate programs. JT5C 
compiles lo a version that expects TSC Word Processor type 
commands, (.pp .sp .ce etc.) Great for your older text files. Ihe C 
source compiles to a standard syntax JUST.CMD object file. Using 
JUST syntax <«P ." «y etc) With all JUST functions plus several 
additional punter forma uing functions. Reference the JUSTSC C 
source. For those wanting an excellent BUDGET PRICED word 
processor, with features none of the others have. This is it* 

Dirk (I) . PL9 FLEX only. F,S& CCF - $49.95 
Dirk Set (2)-F,S& CCF A OS9 [6 version) . $69.95 
OS -9 68K0O0 complete with Source - $79.95 

PAT from S.E. Media - A full feature screen oriented TEXT EDITOR 
with all the best of "PIE™**. For those who swore by and loved only 
PIE, ihis is for you* All PIE features and much morel Too many 
features to list. And if you don't like these, change or add your own, 
PL-9 source furnished. "C h source available soon. Easily 
configured to your CRT, with special conf ig sea ion. 
Regular FLEX. SK'DOS $129,50 
• SPECIAL ItVTRODUCVON OFFER • $79.95 
SPECIAL PA11JUST COMBO (wfsource) 
FLEX,SK*DOS $99.95 
OS 9 68K Version $229,00 
SPECIAL PAT/JUST COMBO 68K $249.00 
Note; JUST in "C source evetlabUfor OS 9 



CEDRIC from S.E. Media - A screen oriented TEXT EDflOR with 
availability of *MENU* aid. Macro definitions, configurable 
'permanent definable MACROS' - all standard features and the 
fastest 'global' functions in the west A simple, aulonalJc terminal 
config program makes this a real *no hassd' product. Only 6K in 
siae, leaving the average system over 165 sectors for text buffer . 
appx. 14,000 plus of free memory 1 Extra fine for programming as 
well as text. 

FLEX, SK'DOS $69,95 

BAS-EDIT from S.E. Media - A TSC BASIC or X BASIC screen editor. 
Appended lo BASIC or XBASIC. BAS-EDIT is transparent to 
normal BASIC/X BASIC operation. Allows editing while in 
B ASIC/XB ASIC. Supports the following functions: OVERLAY. 
INSERT and DUP LINE. Make editing B ASIC/XB ASIC programs 
SIMPLE! A GREAT lime and effort saver. Piogrammers love ill 
NO more retyping entires lines, etc. Complete with over 25 
different CRT terminal configuration overlays. 
FLEX. CCF. SK'DOS $39,95 

SCREDITOR III from Windtush Micro Systems ~ Powerful Screen- 
Oriented Editor/Word Processor. Almost SO different commands; 
over 300 pages of Documentation with Tutor ial. Feature Muhi- 
Column display and editing, "decimal align" columns (AND add 
them up automatically), multiple keystroke macros, even/odd page 
headers and footers, imbedded pi inter control codes, all 
justifications, "help** support, store common command series on 
disk, etc. Use supplied "set-ups", or remap the keyboard lo your 
needs. Except for proportional printing, this package will DO IT 
ALU 

6800 or 6909 FLEX. StCDOS or SSB DOS, OS-9 , $}75D0 

SPELLB "Computer Dictionary" from S.E, Media - OVER 150,000 
words ! Look up a word from within your Editor or Word Processor 
(with the SPH.CMD Utility which operates in the FLEX. SK*DOS 
UCS). Or check and update the Text after entiy; ADD WORDS to 
the Dictionary, "Flag" questionable words in the Text. "View a word 
in context" before changing or ignoring, etc. SPEI1B first checks a 
"Common Word Dictionary", then the normal Dictionary, then a 
"Personal Word List", and finally, any "Special Word List" you may 
have ipecif ied. SPELLB also allows the use of Small Disk Storage 
systems. 

F. S and CCF. $129.95 

STYLOGRAPH from Great Plains Compiter Co. A full-screen 

oriented WORD PROCESSOR - (uses ihe 51 x 24 Display Scracns 
on CbCo FL£X/SK'DOS, or PBJ Wordpak). Full screen display 
and editing; supports the Daisy Wheel propoitianal primers. 
NEW PRICES 6309 CCF and CCO - $99.95. 
F.Sor O * $179.95, U. $299 95 
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STYLO-SPELL firm Oral Plains Computer Co. - Past Computer 
Oiakxury. Compleroents Stylograph. 

NEW PRICES 6809 CCF and CCO - $69.95. 

F.SorO- $99.95. U - $149.95 
STYLO-MERGE from Great Plaint Computer Co. - Merge Mailing 
List io "Form" Leaers. Piini multiple Ftks, eld through Stylo 

NEW PRICES 6809 CCF and CCO . $59.95. 

F, S or O- $79.95. U * $129 95 
STYLO.PAK — Graph + Spell + Merge Package DeaJtll 

F,SorO. $329.95. U - $549.95 

0. 68000 $695.00 



MISCELLANEOUS 

TABULA RASA SPREADSHEET from Computer Systems 

Consultants - TABULA RASA it limilar to DESKTOP/PLAN; 
provides use of tabular computation schemes used for analysis of 
business, sales, and economic conditions. Menu-driven; extensive 
report -generation capabilities. Requires TSCs Extended BASIC. 
F. S and CCF. U . $50 00, wf Source - $100 DO 

DYNACALC - Eie^ooic Spread Sheet for the 6809 and 69000. 
F.S.OS-9 and SPECIAL CCF - $20000, U~ $395.00 
OS.9 68K * $59500 

RJLL SCREEN INVENTORY/MRP from Computer Systems 
Consultants — Use the FulJ Screen Inventoiy System/Material* 
Retirement Planning for maintaining invenioiies. Keeps item field 
file in alphabetical oider for easier inquiry. Locate and/or print 
records matching partial or complete item, description, vendor, or 
attributes; find backoracr or below stock levels. Print-outs in item 
or vendor order. MRP capability for the maintenance and analysts 
of Hierwthkal auembliet of items in the inventory file, Requiies 
TSCs Extended BASIC 

F, S and CCF. U - $5000. wt Source . $10000 

FTiLL SCREEN MAILING LIST from Computer Systems Consultants 
~ The Full Screen Mailing List System provides a means of 
maintaining simple mailing lists. Locate all records matching on 
partial or complete name, city. Hate, zip, or attributes for Liaiings or 
Labels, etc Requires TSCs Extended BASIC. 

F t S and CCF. U - $5000. wf Source * $10000 

DIET-TRAC Fore/asier from S.E. Media ~ An XBASIC program (hat 
plans a diet in terms of eilher calories and percentage of 
carbohydrate*, pnxeins and fats (C P G%) or grams of 
Carbohydrate, rVtfein and Fat food exchanges of each of the six 
bask food groups (vega^Nc. brad, meat, skim milk, fruit and fat) 
for a specific individual. Sex. Age. Height. Premi Weighs, Frame 
Sine. Activity Level and Basal Metabolic Rate for normal individual 
are taken into tcccvnL Ideal weight and sustaining calorics for any 
weight of the above individual are calculated. Provides number of 
days and daily calendar sAer weight goal and calorie plan is 
determined. 

F,S .$59.95, U- $89,95 



CROSS ASSEMBLERS 

TRUE CROSS ASSEMBLERS from Computer Systems Consuliints ~ 
Supports 1602£. Z-80, 68CXV1 #2/3/8/1 1/HC1 1.6804, 68QS/1ICQ5/ 
146805. 6809/00*)!. 6502 family, 80*0/5, 8020/1/2/35/035/39/ 40/ 
48/C48/49/C49/50/8748/49, 8031/51/5751. and 68000 Systems. 
Assembler and Listing formats same as target CPU's format. 
Produces machine independent Motorola S*Te*L 
68000 or 6809. FLEX. SK*DOS. CCF. OS-9. UniFLEX 
any object or source each - $50 00 
any 3 object or source each - $10000 
Set of ALL object $20000- wtsourae $50000 

XASM Cross Assemblers for FLEX. SK'DOS from S.E MEDIA - 
This *et of 6800/1/2/3/5/8. 6301.6502. 6030/5, and ZS0 Cross 
Assemblers uses the familiar TSC Macro Assembler Command Line 
and Source Code formal. Assembler options, etc, in providing code 
for the target CPUs. 

Complete set, FLEX, SK'DOS only - $15000 
CRASMB from LLOYD I/O - Supports Motorola's. Intel's. Zilogs. and 
others CPU syntax for these 8- Bit microprocessors: 6800. 6801, 
6303. 6804. 6805. 6809. 681 1 (all varieties* 6502, 1802/5, 8048 
family. 8051 family, 80WVH5. 28, 280, and TMS-7000 family. 
Has MACROS. Local Isabels. Label X-REF. Label Length to 30 
Oxen. Object code formats: Motorola S Record i (text), Iniel HEX- 
Racords (text). OS9 (binary), and FLEX. SK*DOS (binary* 
Written in Assembler ... e.g. Very F»L 
CPU TYPE -Prke each: 

For: MOTOROLA INTEL OTHER COMPLETE SET 
FLEX 9 $150 S150 $150 $399 

SK'DOS $150 S150 $150 $399 

OS9ifc809 $150 $150 $150 $399 

OS9J68K — — $432 

CRASMB 16.32 from LLOYD VO - Supports Motorola's 68000. and 
has same features as ihe 8 bit version. OS9/68K Object code 
Format allows this cross assembler to be used in developing your 
programs for OS9£8K on your OS9/6809 computer. 
FLEX. SICDOS, CCF, OS 916809 $249.00 

GAMES 

RAPIER - 6809 Qwss Program from S.E. Media - Requires FLEX. 
SK*DOS and Displays on Any Type Terminal Features: Four 
levels of play. Swap side. Point scoring system. Two display 
boardi. Otangc skill level Solve Checkmate prOWerns in 1-2-3-4 
moves. Make move and swap sides. Play white or black. This Is 
one of the strongest CHESS programs running on any 
microcomputer, estimated USCF Rating 1600+ (better than most 
'club' players at higher teveb) 
F, Sand CCF. $79.95 
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Bill West BILL WEST INCORPORATED 

174 Robot Ti cat Drive 

Milford, Connecticut 06460 

203 878-9376 

The first order of business this month is to correct a 
technical error in last month's anicle. I inadvertently left 
the word H Treat H out of my street address, so if anyone 
sent me a letter at " 174 Robert Drive" and had it returned 
or didn't gel a response, that's the reason. By the way, 
Robert Treat was a governor of Connecticut in colonial 
times. There is also a H 174 Robert Treat Paifcway" heie 
in Milford, so you can imagine my problems with the 
Post Office. 

This month I am going to discuss various STD bus 
CPU cards that use Motorola processors. Although there 
are CPU cards using a number of diffoenl processors such 
as the 6801 and the 6802, I am only going to discuss 
those boards that use the 6809. 68008. or 68000. This 
article is based on information from manufacturer's data 
sheets and the "STD BUS Buyer's Guide" and should be 
accurate, but I suggest comae ling the manufacturer if you 
have an interest in a particular board, especially about 
pricing. Ill discuss 6809-based CPUs first, and then the 
68000 systems. There is also a H micro-review H of the 
Microplex M108 Dual Serial Interface for theSS30 bus at 
the end of the article. 

Before describing specific boards, I will explain a few 
terms that I will use in the following paragraphs. In oider 
to allow the user to configure the memory map of his 
system to lake advantage of different memoiy and I/O 
configurations, many STD CPU boards use a fast bipolar 
PROM to generate chip selects for on-board I/O and 
memory and control signals such as MEMRQ* and 
IORQ* for off-board devices. Typically a 32x8 bit PROM 
is used. The operation is similar to the operation of the 
Dynamic Address Translators used in many 6809 systems. 
The high order address lines are used as address inputs to 
the PROM. The outputs of the PROM are used to 
selectively activate on-board memory, off-boavd memory 
(MEMRQ*). on-board I/O. or off-board I/O (IORQ*), 
depending on the current address output by the processor. 
The MEMEX and IOEXP lines may also be controlled by 
the mapping PROM. More sophisticated CPU cards 
include a hardware latch on -board io allow software 
selection of different banks of the PROM, allowing the 
memoiy map to be reconfigured under software control. 
This allows bank switching, or boot operation where a 
boot rom is switched out of the active memory map after 
booting an operating system from disk. 



The IRQ vector latch is used to support Z80 
peripherals that supply a vector to the CPU in response to 
an interrupt acknowledge cycle. During an interrupt 
acknowledge cycle, Z80 type peripheral chips will output 
a vector on the data bus (usually loaded into the peripheral 
at initialization by the CPU) that the processor can use to 
determine the appropriate intenupt service routine to 
execute. On 6809 cards, this data is captured in the 
intenupt vector register and then can be read by the CPU. 
Vectored interrupts are directly supported by 68000 

(FCETSSDTS. 

The first processor board I will discuss is Micro-Aide 
Corporation's 6809-based 80-0033 CPU. Four 28-pio 
sockets allow the board to hold up to 128 Kbytes of RAM 
and EPROM in any combination. A battery -backed 
MM58274 calendar clock chip provides time-keeping 
functions. The battery may also be jumpered to back up 
selected memory sockets holding CMOS RAM. A 6551 
ACIA is used to provide an RS232 serial port which may 
be configured as either DTE or DCE. The 6551 contains 
an internal software configurable baud rate generator which 
can generate standard baud rates. It has two more control 
lines than a 6850, but is similar in other respects. A 
bipolar mapping prom is used to determine the memoiy 
map. A 6522 VIA (Versatile Interface Adapter) is used io 
provide two eight-bit parallel I/O ports, along with two 
16-bit counter timers. A vector capture register allows the 
use of vectored interrupts, and another software controlled 
register allows the card to support MEMEX, boot, and 
bank functions, (i.e. the MEMEX line can be activated 
under software control, and various blocks of memory can 
be enabled and disabled.) Full DMA to on-board memory 
is also supported. An inexpensive monitor ROM is 
available for testing and debugging. The price of the 80- 
0033 is $325. Two MHz and CMOS versions are 
available. 

The 10809 CPU from Enterprise Systems Corporation 
includes a 6809 CPU, an RS232 port, and three 28-pin 
sockets. The serial port is implemented using a 6551 
ACIA, which allows for the selection of baud rates under 
software contiol. The distinctive featuie of this board is 
that it uses two 6522 VIAs to provide 32 parallel I/O 
lines plus eight handshake lines, and four 16-bit counter 
timers. The board also includes power-fail detect and 
interrupt generation circuitry. By connecting an off-board 
battery to the supplied connector, selected memoiy sockets 
can be protected in case of power failure, llie piice for 
this board is the 1 MHz version with no memoiy chips 
included is $250. A monitor ROM is available for S50. 
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Matrix Corporation is one of ihe few STD bus 
manufacturers that primarily uses Motocola processors in 
their products. Their STD bus products use 8-bit Motorola 
processors, and their single-height VME products use ihe 
68000. The TS9 processor board is one of four 6809 CPU 
cards supplied by Matrix, and is actually a single-board 
computer with an STD form factor and bus interface. 
Many control-type applications can be handled by this 
board alone. In addition to ihe 6809 CPU, the board 
includes three 28-pin sockets thai will support a 64 Kbyte 
EPROM, a 32 Kbyte RAM, and a NOVRAM (Non- 
volatile RAM). There are two seiial potts which may be 
configured for RS232 or RS423 operation, along with a 
battery-backed clock and a watchdog limer. A 6522 VIA 
provides two eight-bit parallel ports, each with two 
handshake lines, and two sixteen bit timers. There arc also 
sixteen high-current (l5ma source, 48ma sink) latched 
output drivers. This provides a total of 36 parallel I/O 
lines. There are three headers for parallel I/O connections 
on the board. One header is connected to ihe 16 high- 
current outpuls and one is connected to ihe 20 VIA I/O 
lines. The third header includes the 16 latched outputs and 
eight inputs arranged for direct connection to an Opto 22 
style 24 channel interface, which provides optically 
isolated connections to high-current, hi-voltage DC or AC 
equipment and controls. Circuitry to provide AC power 
fail detection is provided on the card to allow orderly 
shutdown and time/date logging in the case of a power 
failure. Software available from Matrix includes the 
TS9DEBUG ROM debugger/monitor, and OS9 in ROM. 
Disk-based development systems using OS9 and FLEX 
aie also available. The price for the 1 MHz TS9 is $315. 
The TS9DEBUG monitor is SI 50, and the OS9 kernel in 
ROM (SCF only, no RBF) is $125. 

The last 6809 CPU I will discuss is the only one 
capable of directly supporting OS9 Level II. The 
CPU/MMU from Systems Datar includes an on-board 
Memory Management Unit that allows mapping the 64 
Kbyte logical address space of the 6809 into a I Megabyte 
physical address space on 4 Kbyie boundaries. The board 
is specifically designed to support OS9 Level II, and 
includes automatic task switching on interrupts, allowing 
user processes a full 64 Kbyte address space. The board 
also includes a real-time clock and a 28-pin socket for a 
boot ROM. The board is priced at $278.43 alone or 
$689.68 wiih OS9 Uvel II included. 

The first of the 68008-based puDsarc is one available 
from Allen Systems. It supports the original STD bus 
8080 specification with 16 -bit addressing plus MEMEX 
and IOEXP lines on the backplane. It includes two 
memory sockets, one for an 8 Kbyte EPROM, and one for 
a 2 or 8 Kbyte RAM. A 6551 ACIA is used to provide 
serial communications. The most interesting point about 
this CPU is that it is available as a bare PCB for $40. A 
monitor ROM is available for $40. Assembled and tested, 
the price for the board is $300. 

The CPU-68K8 is a 68008-based processor card from 
XYZ Electronics, Inc. The board includes a 68008 
processor running at 10MHz, three 28-pin memory 
sockets, and a battery-backed ckxk/cakndar. An MC68901 
Muhi Function Peripheral chip is used to provide a serial 



poo, an 8-bit parallel port, and two multi-mode timers. 
The board adheres to the STD-8088 specification to 
provide 20 bit addressing over the STD backplane. The 
price for the CPU card is $495. XYZ also supplies disk- 
based OS9 systems. Their minimum configuration 
includes the CPU-68K8. a 256 Kbyte static RAM card, a 
floppy-disk controller, and the OS9 Professional operating 
system with C compiler. The price for this system is 
$1800. Note that a card cage, power supply, and disk 
drives aie not included in this price. 

An interesting board from All-Control Systems, Inc. 
is the ACS hDIOO. This board does not conform to ihe 
normal STD form factor, but does include a complete 
STD bus interface with a standard edge connector. This 
means that although it can be plugged into an STD 
backplane, it will not fit in a standard STD card cage. The 
board includes a little bit of everything on it, so that may 
not be such a problem. The board uses a 68008 
processor, and includes four 28-pin sockets which will 
hold 192 Kbytes of EPROM and 32 Kbyies of RAM. It 
includes a Signetics MC2671 Programmable Keyboard 
and Communications chip which allows connecting a 
keyboard matrix directly to the board, and also piovktes an 
RS232 serial port. An additional serial pott is provided 
with a 6551 ACIA. A 6522 VIA is used to provide 
parallel I/O capabilities. Nine Opto 22 style I/O modules 
may be installed directly on the board, and five low- 
leakage AC solid slate relays are included, along with two 
20 KHz high-speed pulse counters. Analog I/O is 
supported with an eight channel 12-bit A/D converter and 
a four channel 8-bit D/A convenor. Software available for 
the hDIOO includes the RTOS real-time operating system, 
the MPEC Menu Presentation and Editing Control 
program, and the HDP Hardware Diagnostic Program. 
The list price for the hDIOO is $950. If you are interested 
in a system using this board wiih OS9, coniact me at 
BWI. 

Datricon Corporation supplies both a 6809 and a 
68008 CPU card for the STD bus. The ACS-68SBC is a 
68008-basad processor that includes four 28-pin memory 
sockets and an MM58274 battery-backed clock/calendar. 
Two serial pons are implemented using a 2681 DUART, 
which may be configured for RS232 or RS422 operation. 
The DUART also provides a 16-bit counter/timer. The 
full 1 Mbyte address space of the 68008 is supported on 
the STD backplane, with a memoiy-mapping PROM used 
to define on-boaid, off-board, and I/O address space. The 
board is available in both 8 and 10 MH2 versions. The 
price for the 8 MHz board is $495. The MON-68 debug 
monitor ROM is available for $75. 
The Datricon board is also available from BWI in a 
system configuration including the OS9 68K kernel in 
ROM. Included with the STD08R system is a 64 Kbyte 
EPROM containing the OS9 kernel and 64 Kbytes of 
static RAM. Over 100 Kbytes of user program space are 
available from the lemainder of the kernel EPROM and 
the fotirih memory socket. The price for the STD08R is 
$780. 

Micro-Liiik Corporation provides the STD-202 CPU 
which uses the 68008 processor, and the STD-203 which 
uses the 68000. I have rather limited information on the 
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S1D-203, but it is esseniial a 68000 with a boot EPROM 
oil an STD board. The board allows 24-bit addressing and 
16-bit data transfers over the STD bus, and supports Z80 
type I/O cards. It is available in 4 and 8 MHz versions. 
The price for either the STD-202 or the STD-203 is $425. 
A diagnostic boot rom is available for each board. Micro- 
Link also supplies the STD- 1000, a complete disk-based 
system which uses the PDOS operating system. 

Another 68000 board is UC68K0, available from 
Micro-Craft The board includes 512 KBytes of zero-wait 
state dynamic RAM and two 28-pin EPROM sockets. 
The STD interface is somewhat unusual in that off-board 
devices are address*) on word boundaries but only eight-bit 
data transfers are supported. This means that the bus 
interface is primarily suited for I/O devices (including 
RAM and ROM disks) as opposed to memory. Since 
there is 512 Kbytes of RAM on-board this is not a senous 
problem for many applications. On board I/O is supplied 
by an 8256 MUART, which includes one serial channel, 5 
8-bit timers, and 16 parallel lines individually 
configurable as inputs or outputs. Also included with the 
UC68K0 is Micro-Craft's "Soft- Emulator" monitor and 
debugger, which includes features such as memory 
display, in-line assembly, breakpoints, and download 
routines. The SYM-68 symbolic interpreter is available 
separaiely and runs on an MS-DOS computer to provide 
symbolic debugging capabilities when used with ihe "Soft 
Emulator". The price for the UC68K0 is $779. 

The MZ77860 is probably the the most powerful 
68000-type CPU cuiTently available for ihe STD bus. 
1 Tie board is available from Mizar Inc., which acquired the 
MDX line of STD products from Mostek. The board 
includes a 68010 CPU operating at 8 or 12 MHz, and up 
to 1 Megabyte of parity dynamic RAM mounted on board, 
along with two 28-pin sockets for up to 128 Kbytes of 
EPROM. The board is built using surface mount 
technology and SOICs (Small Outline Integrated 
Circuits), which have about the same relaiion to a normal 
16-pin DIP as the 16-pin DIP has to a 40-pin DIP. Well, 
maybe a 28-pin, but anyway, SOICs are liny! 1 Tie board 
includes a logic sequencer which lets the 68010 access the 
SID bus like a 4 MHz or 6 MHz Z80. DMA devices on 
the STD bus can access the on-board memory 8-bits at a 
time. The dynamic RAM is mounted on four little cards 
that mount vertically on the main board, so different 
memory configurations are possible. Also included on the 
board is an MC6840 which provides 3 programmable 
timers, Softwaie available from Mizar currently includes 
CP/M 68K. Contact them to see if other soliware has 
become available. The 8 MHz version of the board with 1 
Mbyte of dynamic RAM included is S 1292. 

The Mizar board is also available in a system 
configuration from GW3. The system includes the CPU, 
a J loppy disk controller, a SCSI controller, and a four 
channel serial interface card. The PDOS/68000 operating 
system from Eyring Research Institute is available for the 
system. If you are interested in using the Mizar board in 
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an OS9 system, BW1 will be supplying the Mizar board 
in an OS9 system in January of 1988. OS9 may also be 
available directly from Mizar. 

That's it for this summary of Motorola CPUs available 
on the STD bus. Although not a complete list, this 
article should give you a good idea of the type of product 
that is available using 6809 or 68000 type processor. If 
you use 6802 processors or any of the Motorola 
microcontrollers, these products are also available. Next 
month's article will discuss an interface board we have 
designed at BW1. It allows a computer based on the GMX 
Micro-20, (or any computer supporting the Motoiola I/O 
channel) to use the STD bus as an I/O expansion bus. In 
describing the interface and how it works, 1 will write 
about the I/O channel, some more details of STD liming, 
and discuss how we used PALs to interface these two 
different buses. 
MICRO- REVIEW: M 108 

This has nothing to do with the STD bus, but may be 
of interest to SS50 bus users. Several months ago RFM 
Microplex Systems Ltd. (604 875-1461 Vancouver, BC, 
Canada) advertised their Ml 06 SS30 Dual Serial Interface 
in 68 Micro. The board includes a Signetics SCN 2681 A 
Dual UART (that's Dual Universal Asynchronous 
Receiver Transmitter, or DUART), a crystal for the 
DUARTs internal baud rate generator, plus buffers, 5-volt 
regulator, and RS232 drivers. I purchased two of the 
boards, along with the OS9 (6809) support software 
available, for my Gimix 11 OS9 Level II system, and am 
quite pleased with my purchase. The big advantage I find 
wiih ihese boards is that because the 2681 DUART has a 
3-byte internal buffer for ihe receiver, (in addition to the 
serial shift register for assembling received characters) I 
am able to transfer files between my 68020 system and 
the Gimix box at 19.2 KBaud without losing characters. 
Using the Gimix serial cards, the highest data rate 
possible without lost characters was 2400 baud, even 
using XON - XOFF and saving the files to ihe ramdisk 
instead of the hard disk. The reason for this is that every 
tenth of a second, ihe real-time clock generates an 
interrupt and OS9 goes off and does some system stuff for 
a little while. Because the 6850 can buffer one character in 
addition to the one in ihe shift register, one might expect 
that the greatest improvement in speed possible would be 
a factor of three. This may actually be the case, because I 
mink I changed my CPU speed from I to 2 MHz at the 
same lime 1 installed ihe new cards. changed it from 2 
lo 1 for some forgotten reason.) The DUART provides a 
range of software selectable baud rates, and Ihe ZMODE 
utility from Microplex allows ihe user to select the baud 
rale plus control a number of other features of ihe 
DUART. Since this is a "micro-review" let me sum up 
and say that ihe M 108 is a quality product that provides a 
number of useful features to users of SS50 systems. (Noie 
that Gimix is now GMX.) 

♦♦♦ 
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A Tutorial Series 



By: R. D. Lurle 
9 Linda Street 
Leominlster, MA 01543 



Tips for Beginner* 

At some time, everybody is a beginner; 
even an old-timer at BASIC or C needs some 
help when getting started with FORFH. One of 
the FORTH concepts easier for PASCAL 
programmers to grasp is that a FORFH program 
should be read from the last definition toward 
the first definition. This is because FORFH has 
the equivalent of a one-pass compiler, so that 
everything must be defined before it can be 
referenced. 

As a general rule, the first words defined 
will be at the lowest level of the program and 
will be the most primitive. The definitions get 
more complex as you progress toward the "end" 
of the listing. 

FORFH lends itself veiy easily to modular 
programming, and this is the way any long 
program should be written. This is true, 
whether one or a dozen programmers work on a 
program. Not only does it make it easier to keep 
track of the various operations of a program, 
but it makes it easier to reuse parts of one 
program within another so that you don't have 
to keep "reinventing the wheel". 

Modular Programming in FORTH 

This will be a few helpful hints, rather than 
a long technical dissertation on modular 
programming. 1 think that FORTH is the 
easiest language I have ever used for writing 
program modules. I find that one rarely needs 
global variables in the formal sense, because 
values are so easily passed on the Data Stack. If 
there are no global variables, indeed, not even 
parameter declaration for the stack, then there 
is no need to worry about declaring external 
variables nor concern yourself about a possible 
conllict of variable names between modules. 

This latter concern for name conllict 
between modules can be ignored if descrtptive 
names are chosen for definitions, variables, 
and constants. For example, never use TEMP as 
the name of a variable storage location, unless 
it refers to the temperature, and then don't use 
it for anything else. This is illustrated in the 
FILE-COPY module discussed later. 



All of the FORrH implementations that I 
know of for the 68xx allow up to 3 1 significant 
characters in a name, so there is no need for 
short, ciyptic names. By making a point of 
having names adequately descriptive of their 
purpose, you can be reasonably sure of 
preventing name conilicts, without taking any 

other measures. This also makes it easier to 
remember the names assigned to commonly 
used constants and variables. 

If you have trouble thinking of a descriptive 
name, it is probably because you have not 
really thought out the purpose of your 
definition, etc. If you are really desperate for a 
name, you can always use I-CANNOr-THINK- 
OF-A-NAME-HERE and still not use up all of 
the alloted space! 

The definition ?YES/NO 

As an example, look at the definition 
?YES/NO . This is a very simple case of a 
moderately primitive definition which can be 
used over and over as a pail of many programs 
without ever needing to be changed. All it does 
is prompt for a YES or a NO answer which has 
been asked by another part of the program. The 
? in the name indicates that it returns a 
boolean flag to the calling routine. Notice that 
once entered, the only way to escape from 
?YES/NO is with the correcty typed answer, a 
T' or "N". A f 'y" or "n" are not acceptable. This 
forces you to think about your answer, and 
reduces the chance of answering Y when you 
intended N. and vice versa. 

The FORFH word RECURSE Is also known 
as MYSELF . It allows a definition to call itself, 
which is a form of recursion. If you don't have 
this word, then ?YES/NO can be rewritten to 
use a BEGIN.. .UNTIL loop which operates on a 
separately established loop-control flag. The 
BEGIN. ..UNTIL loop uses less Return Stack 
space than RECURSE . so recursion cannot 
always be used in a system with limited RAM. 
However, as an exercise, tiy writing ?YES/NO 
with the BEGIN... UNTIL construction and see 
what an advantage there is to programming 
ease and clarity with recursion. 
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Loading screen 

It Is all veiy well to say that a program 
should be written In a modular foim. but 
another thing to give specific directions as to 
how to do It. If you are really Interested In the 
subject. I suggest that you consult your local 
library for books on It. Here. I only want to 
point out some general Ideas and give a simple 
example. 

The example which occurs to me 
Immediately Is one that I am now working on. I 
have been asked by my church to write a data 
base program from which we can extract the 
usual lists, such as a mailing list of membeis. 
etc. But we also want to be able to extract lists of 
attendees In certain geographical areas who 
need help with transportation on Sunday 
morning. Obviously, there are other lists which 
we can use. 

Since the church computer Is a DEC VT180 
running CP/M. I llrst considered using dBASE. 
which we have; all of this was given to us by a 
member when he "upgraded" his ofllce to IBM, 
However, alter reading the manual. I decided I 
wanted nothing to do with learning a new 
language with such a limited utility. My next 
choice was BASIC, since I assumed that any 
number of people could maintain the program, 
if I was not able to do so. Well, after a few hours 
of trying to keep track of the BASIC program, I 
gave It up as being likely to reactivate my 
angina. At last, sanity prevailed, and I 
admitted to myself that. If I was going to do the 
Job right, it had better be done In FORTH? 

I figured that I could write adequate 
documentation so that someone familiar with 
PASCAL, etc. could maintain the FORTH 
program easier than I could write the program 
in either PASCAL or C. This was based as much 
on the time wasted while program 
modifications were compiled, as the time saved 
In actually writing the program. Besides, the 
book STARTING FORTH by Leo Brodie has an 
example database program which was very 
nearly exactly what I wanted. I only needed to 
make a few changes and the additions required 
to make it easy for the church secretary to use 
in order to have a complete piogram ready to 
run. 

To make a long stoiy short, that is what I 
am doing. I will report later on some of the code 
I used to make the keyboard input nearly 
foolproof. I'll Just say now that I have made 
extensive use of the looping technique 
illustrated in ?YES/NO , and the church 
secretary is very happy with the parts of the 
program she has seen so far. 

Now. to my real reason for mentioning this 
program—How do you control the development 
of modules in a program this size? First of all, 
you break down the program Into its major 



phases and components. The example labeled 
SCR # 2 shows the general way in which this 
kind of program can be "decomposed". The A- 
DATA-BASE example shows both a general 
outline of the program, and how each module 
can be conveniently loaded to make a coherent 
program. The whole program can be loaded by 
simply typing the command: 

2 LOAD 

This will cause each module to be loaded in 
the proper order, since the command A-DATA- 
BASE will be executed as part of the operation 
of loading screen #2. 

Notice that the comments in the right-hand 
column of the SCR # 2 listing make a pretty 
good outline of the program. Ihere really is not 
much else that needs to be said about a module 
during the initial planning of a project. 

The leil-hand column in the listing is a 
series of LOAD commands. Each module has 
been assigned a group of 10 screens, or blocks, 
but this was arbitrary and could be easily 
changed as appioprlate. 

I usually have a screen within a module call 
the succeeding screen by use of — > . Of course, 
additional loading screens could be burled 
within a module, but I don't like this because it 
would tend to hide the program How during a 
cursory examination of the original loading 
screen. This would be bad. because I want the 
original loading screen to be a major part of the 
program documentation. 

As I mentioned before, the entire program 
1$ loaded when screen #2 is loaded. This Is 
particularly convenient during program 
development, since the command sequence: 

FORGET A-DATA-BASE 2 LOAD 

will clear the current version of the 
program from memory and load (and compile) 
the new version without additional commands. 

Moving Screens 

One advantage of modular programming is 
that you probably will never have to move 
more than about a half-dozen screens at one 
time In order to make room for a change or 
improvement in the program. Even with that, 
you will want a utility which will do the grunt- 
work for you. That is why I wrote the FILE- 
COPY utility. 

FILE-COPY is a "smart" utility: it calculates 
whether you want to move up or down and 
starts copying from the proper place to make 
sure that you don't overwrite a screen before 
copying it. However, it is not fool-proof: it 
cannot keep you from copying the wrong 
screens or from moving them to the wrong 
place, so you still have to make some of the 
decisions. 
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You can call FILE-COPY with the following 
general command format: 



<start-source#> 
<count> FILE-COPY 



<start-destination#> 



For example, If you want to move 7 screens, 
starting at screen #31. up to screen #33. your 
command line would be: 

31 33 7 FILE-COPY 

As you can see, there is no problem with 
overlaping source and destination. To move 
from disk to disk, you might use the command: 

712 1 50 FILE-COPY 

which would move 50 screens (200 sectors) 
from the disk In drive n 1 to ihe disk In drive #0 
(assuming DSDD80 drives). 

The Definition FILE-COPY 

I think that a study of the listing for FILE- 
COPY will illustrate one of the points I was 
making about the natural derivation of names 
for words and variables. Since eveiy character 
in the two variable names is significant, there 
is no problem with the program keeping them 
straight, even though each name is 14 
characters long. Furtheimore, I am not 
concerned with loading FILE-COPY with any 
other program, since I cannot imagine a case 
where I might encounter a name conilict. I have 
also used FILE- COPY in program modules 
without wonying about name conilict, and I 
have never had a problem with remembering 
the proper name for the variable. 

I chose to use two variables in this utility 
instead of keeping them on the Data Stack, 
because I wanted a utility which could run 
under any version of FORTH. If I had tried to 
keep these numbers on the stack. I would have 
had to do some real programming gymnastics 
in order to make It run under fig-FOKTH. The 
problem, here, is that flg-FORTH does not have 
any convenient way to access numbers buried 
very deeply on the stack. Also, there is a 
difference in the way PICK and ROLL work 
between FOKTH-79 and FOKTH-83, so I took the 
easy way out and used variables. As a 
programming exercise, you might try to write 
FILE-COPY without the vaiiables: if you do. I 
would like to see your result. 

(FILE-COPY) 

The word (FILE-COPY) is written in 
parentheses in order to emphasize that it is 
used as a factor for other definitions. By 
defining (FILE-COPY) . I was able to shorten 
significantly the next two definitions. This is 



good practice, since it saves RAM and makes 
the whole program easier to read without 
adding much penalty to the running time. 

(FILE-COPY) Is the actual workhorse of the 
program. It Is the definition which does the 
copying. Ilie phrase DUP . simply duplicates 
and prints the number of the screen presently 
being copied: I like for a program to give some 
feedback so that I can tell when It Is working 
and when it has locked up. 

The phrase DUP FILE-COPY-VAR2 @ + 
calculates the number of the destination 
screen, and COPY does just that. 

POS-FILE-COPY 

This definition is written as a DO... LOOP . 
The definition requires that the number of the 
last+1 and the first screens be on the Data 
Stack when it Is called. These are the loop 
limits, and confoim to the FORrH practice of 
having the top limit + 1 as the fhst number and 
the stalling value as the second number. 

By having the loop limits the same as the 
actual screen numbers, then the loop index. I . 
can be called to specify the number of the 
screen to be copied. This is the number passed 
to (FILE-COPY) . 

?BRK is a system-dependent primitive 
which checks the keyboard for input and 
returns a Boolean flag on the Data Stack. I used 
it here as a panic switch, since it checks the 
keyboard for Input before completing the 
DO... LOOP . Pressing any key causes a TRUE to 
be left on the stack; otheiwise, a FAI.SE is left. 
?LEAVE is simply a primitive defined as IF 
LEAVE THEN . which causes an immediate exit 
from the loop if a TRUE was on the Data Stack. 

NEG-FILE-COPY 

The only real difference between POS-FILE- 
COPY and NEG-FILE-COPY is that the foimer 
copies screens starting at the lowest number, 
while the latter copies screens starting at the 
highest number. The phiase -1 +LOOP enables 
the loop to count backwards, one at a lime. 

FILE-COPY 

FILE-COPY is the "smart" part of the utility, 
which is why it Is such a long definition. It 
ofTends me to write such long definitions, but 
sometimes 1 Just get trapped, and there is no 
easy way out! Fortunately, most of Its length is 
really caused by the relatively long names used, 
so I guess that I will have give in, though not 
without a complaint 

The opening CR is Just a sop to my 
esthetic(?) sense. It lets the line of screen 
numbers begin at the left margin, which I like 
to see, but it has no other value. Leave It out if 
you wish. 
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The >R temporarily saves the "count", the 
number of screens to be moved, on the Return 
Stack. Tills moves it out of the way for the next 
operations. 

The 2DUP = duplicates the source and 
destination screen numbers and compares 
them. A TRUE flag Is left on the Data Stack if 
they are equal; otherwise. FALSE Is left. 

IF tests this Hag and executes the following 
2DROP QUIT phrase If there was a TRUE . 
Execution continues If there was a FALSE . 
2DROP clears the Data Stack and QUIT clears 
the Return Stack and aborts the execution of 
FILE-COPY . 

The phrase OVER R> + FILE-COPY- VAR1 ! 
makes a copy of the source screen number, 
recovers the count from the Return Stack, and 
adds them together. The sum is then stored for 
later use. 

Then 2DUP - duplicates the source and 
destination screen numbers and subtracts 
them. NEGATE changes the sign of the 
difference, and FILE-COPY-VAR2 ! saves the 
result. The change in sign is for the 
convenience of (FILE-COPY) . 

Now that there is a commitment to move at 
least one screen and the two variables have 
been stocked, we are ready to determine the 
"direction" of movement. This Is done by the 
next five lines In the definition. OVER < 
duplicates the source number and compares It 
to the number of the destination screen. 

A TRUE left on the stack causes the IF 
segment to be executed. FILE- COPY- VAR1 @ 
SWAP causes the number* 1 of the last screen to 
be fetched from storage to the Data Stack and 
then Its position switched with the number of 
the starting screen. This puts them in the 
proper order for POS-FILE-COPY to copy, 
starting at the lowest screen number. 

A FALSE left on the stack causes the ELSE 
segment to be executed. FILE-COPY- VARI @ 1- 
SWAP causes the number of the last screen to 
fetched from storage to the Data Stack and then 
its stack position switched with the number of 
the starting screen. This puts them in the 
proper order for NEG-FILE-COPY to copy, 
starting at the highest scxeen number. 

The terminating FLUSH forces the disk 
buffer contents to be written to the disk. It is 
more insurance than anything else, since the 
last two screens could be lost If something 
happened to turn off' the system before some 
other disk read/write took place. Better safe 
than sorry? 

EOF 
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Continued From Last Month 



Build the GT-4 Graphic Terminal 
(A Construction Project) 



By: 

Joseph D. Condon 
8072 172nd. Street W. 
Lakevtlte, MN 55044 
Phone:612-431-7624 



Part Two 



Last month in pait one of this article I 
introduced the GT (graphic terminal) 
construction project. The first part of this 
article dealt mainly with the physical design 
and constiuction of the GT. This month in 
pait two of the article I will present the 
software that controls the GT, As you might 
have suspected, the software for the GT is quite 
lengthy and 1 would suggest that you purchase 
the reader service disk available from "68 
Micro Journal" rather than keying in the 
entire source listing. 

The Software 

The software or firmware for the GT is best 
presented as two separate processes. The first 
being normal state processing and the second 
being interrupted state processing. The 
normal state processing or foreground process 
performs no physical I/O's with the keyboard 
or RS232 port. It simply calls routines to 
either place characters into or read characters 
out of circular buffers associated with these 
devices. 

This type of design greatly reduces the 
complexity of the GT's firmware and allows 
for easy modification or enhancements. The 
source listing for the GT is well commented so 
I will try not to go into much detail in 
presenting it. 




The Foreground Process 

The foreground process is entered at power up 
time via the processors reset or restart vector. 
The process first clears some keyboard ilags to 
achieve synchronization with the keyboards 
capltol lock, number lock and scroll lock 
indicators. Next the PIA control is configured 
and the value of the switch settings are read in 
and stored in the variable "switch". After 
passing by the warm entry label, the 
processors IRQ's are disabled and the systems 
stack is established. At power up. the 6809's 
IRQ mask will not allow interrupts to be 
seiviced until its associated condition code 
register bit is cleared. Since we can enter this 
area of the firmware via the warm entry label, 
we must Insure that interrupts are disabled. 

Next we configure the ACIA control according 
to the switch settings that have been stored in 
the variable "switch". By referencing the 
variable "switch" Instead of the actual swttch 
settings, we can easily change the ACIA's 
parameters by modifying the variable 
"switch" and then branching to the warm 
entiy location. 
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After configuring the ACIA we then configure 
the video controller chip according to the 
values we equated at the beginning of the 
source file. These values are for a 12 cnhz clock 
only. Before entering the main loop we 
Initialize the majority of the systems global 
variables, set the absolute display address* 
clear the screen, beep the beeper and enable 
the processors Interrupts. 

The main loop basically gets the next 
character from the seilal Input buffer and If It 
Is not a control character, displays It on the 
screen. If It is a control character, the main 
loop uses Its value as an index Into a Jump 
table which points to the specific routine that 
handles that particular control function. 
After the character Is displayed or the control 
function performed, the main loop is returned 
to via the RTS instruction. Each control 
function routine and the character display 
routine are well commented in the source 
listing and should require no further 
explanations. 

All function routines In the GT firmware 
make use of a set of common subroutines 
which deal with basic functions such as 
clearing character locations and lines, 
scrolling the screen, manipulate the cursor, 
etc. Some of these subroutines such as the 
clear line routine, utilize repeating macro 
Instructions. These instructions are merely 
an easy way of generating a long sequence of 
repetitive instructions with slight variations. 
These long sequences could easily be replaced 
with short loops however, due to the extremely 
critical speed requirements of these functions. 
I have chose to implement them as fast In-line 
instruction sequences. 

There are several examples In the source 
listing of somewhat strange, unorthodox 
methods of accomplishing rather simple, 
straightforward tasks. Keep in mind that 
programming a bit mapped display terminal 
capable of operating at speeds up to 19200 
baud is not a trivial task. Speed is of the 
essence not eloquently abbreviated or frugally 
concise algorithms. Brute force and repetition 
is often the only alternative in achieving fast 
and efficient code. 

The Background Process 

The background process Is entered at the label 
"Syslrq" whenever an interrupt is requested 
by either the ACIA or the PIA controller. The 
interrupt handler first determines which 
device generated the request and then 
branches to the appropiiate handler routine. 



The serial interrupt handling routine checks 
the status of the ACIA to deteimine if the 
interrupt was generated because of a character 
being received or because of the completion of 
a character transmission. If a character has 
Just been received, the handler transfers the 
character from the ACIA into a large circular 
receive character buffer which the foreground 
process reads from via the "GetChr" 
subroutine. 

If for some reason this buffer is full, the 
routine will branch to an input buffer 
overflow error routine which displays an 
error message on the screen and then 
branches back to the terminals waim entry 
location. The input character buffer for the GT 
is veiy large, approximately seven thousand 
characters in length. When the buffer becomes 
approximately 90% full, the GT will send an 
XOFF character (hexadecimal $13) to the host 
computer. Afterwards, when the buffer 
becomes 20% empty, the GT will then send to 
the host an XON character (hexadecimal $1 1). 

The GTs buffer will never overflow provided 
the host computer obeys the XON /XOFF 
protocol. About the only time the host system 
will be able to get ahead of the GT is when the 
GT is busy perfoiming its line drawing 
routine. In order for the GTs buffer to become 
full, the host will have had to send out 
approximately 700 long line drawing 
commands in fast succession which is very 
unlikely. As mentioned above, it Is veiy 
unlikely that you will ever see the Input buffer 
overflow error appear on the GTs screen but 
because the possibility does exist, i felt it 
necessary to properly handle the situation. 

If the serial interrupt was generated because of 
a character completing transmission, the 
interrupt routine will get the next character 
out of the serial output buffer and place it into 
the ACIA's transmit character register for 
transmission. If the output buffer is empty, 
the handler simply disables the ACIA's 
transmitter interrupts and returns to the 
foreground processing state. 

The PIA interrupt handling routine is entered 
whenever a keyboard character Is received. 
This routine reads the keyboard character, 
translates It and then inserts it into the serial 
output buffer. This buffer is fairly small 
because It is very difficult to type faster than 
the GT can send data to the host. If the GT is 
operating at 150 baud and if you keep mashing 
down on all of the keyboard keys, you may be 
able to cause an overflow condition. Also, 
since the GT will obey XON/XOFF protocol 
from the host and since the GT must see its 
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CTS signal true before sending data out. it is 
possible to overflow the buffer during normal 
operation. You probably wlU never expeiience 
this condition and if you do. it will usually 
indicate a problem with the host system or 
possibly the modem If you are connected 
remotely. Because of the possibility of 
overflow, the GT also has a keyboard oveiflow 
error routine that functions similarly to the 
input buffer overflow error routine. 

Before the keyboard handler inserts the 
character into the serial output buffer, it must 
first translate the character into Its proper 
ASCII code. The GT Is the first project that I 
have built that utilizes an IBM XT type 
keyboard. The routines that I developed to 
handle the keyboard and translate the key 
codes are most easily described as being 
original. I am not trying to avoid the subject 
but I could easily write a whole article on just 
the keyboard handler and still not fully 
explain all of its functions and how they 
interrelate. Instead* I will just say that it 
works quite well and suggest that you study 
the source listing if you are interested in that 
sort of thing. Keep in mind that the IBM XT 
keyboard transmits a unique scan code for 
eveiy key that is pressed, including ihe shift, 
shift lock and number lock keys. The 
keyboard also sends out a variation of the 
same scan code when a pressed key Is released. 
Also, each and every key will repeat if held 
down long enough. 

At the present time, I am not sure if "68 Micro 
Journal" plans on printing the entire source 
listing for the character generator Hie. I must 
admit that U Is extremely long and veiy 
uninteresting. I will just say that the 
character generator is composed of 126 
character Images, each Image occupying eight 
bytes of storage. The first 32 characters are 
abstract representations of what a control 
code might look like if it were displayed. 
There are certain Instances when these 
characters may appear on the screen and they 
can be quite helpful In debuging application 
programs. The remaining 96 character Images 
are standard ASCII character representations. 

Hopefully my description of the GTs firmware 
has not been too brief. I firmly believe that a 
well commented source listing requires little 
or no explanation. 

In conclusion. I would like to say that I have 
made a sincere effort intrying to present the 
GT construction project in a manner that 
most readers will approve of. Because the GT 
project consists of both hardware and 
software. I have tried to take a somewhat 
middle of the road approach in presenting it. 



Neither concentrating to deeply on the 
hardware or the software. I sincerely hope 
that anyone who decides to build the GT will 
not run into any serious problems but if you 
do, I will do my best to help you resolve them. 
Just send me a letter and I will respond as 
soon as possible. Even if you decide not to 
build the GT, I would appreciate any 
comments regarding this article, good or bad. 

If you would like to see another construction 
project of this type in "68 Micro Journal", 
write to me or better yet, write to "68 Micro 
Journal" with your ideas or suggestions. Keep 
in mind, the project should be of general 
interest and noncommercial origin. 



EOF 



CRT Table- S 

Switch Pack Configurations Settings 



SSSSSSSS 0-C**n 
7654321 C-Ck>sed 

CCC 150 Baud 
CCO 300 Baud 
COC 600 Baud 
COO 1200 Baud 
OCC 2400 Baud 
OCO 4800 Baud 
OOC 9600 Baud 
OOO 19200 Baud 
C 8B*Wfod 
O 7B*Wbrd 
C IStcpB* 

O 2StopBte 
X X C Party Disabled 

CCO Odd Parity 

COO Even Parity 

OCO Mark Parity 

OOO Space Parity 



GT Control Functions 

Hex ASCfl Function 

$00 (NUL) do nothing 
$01 (SOM) display character 
$02 (STX) display character 
$03 (ETX) display character 
$04 (EOT) display character 
$05 (ENQ) display character 
$06 (ACK) display character 
$07 (BEL) beep the beeper 
$08 (BS) decrement cursor 
$09 (HT) display character 
tine feed 
upline 

increment cuisor 
carriage return 
display character 
display character 



$0A (IF) 

SOB (VT) 

$0C (FF) 

$0D <CR) 

$0E (SO) 

$0F (SI) 

$10 (OLE) display character 

$11 (DC1) resume transmission 

$12 (DC2) display character 

$13 (DC3) halt transmission 

$14 (DC4) display character 
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$15 (NAK) 
$16 (SYN) 
$17 (ETB) 
$16 (CAN) 
$19 (EM) 
$1A (SUB) 
$1B (ESC) 
$1C (FS) 
$1D (GS) 
$1E (RS) 
$1F (US) 



display character 
display character 
display character 
display character 

display character 
clear screen 
escape function 

display character 

display character 

home cursor 

display character 



GT Escape Code Functions 
HEX ASCI Function 
$3D '-• load cursor (YX) * 
$45 "E" insert line 
$47 W G W graphic function 
$51 "Q" insert character 
$52 N R N delete line 
$54 *T clear to end ol line 
$55 "0" clear to end ol page 
$57 *WT delete character 
$65 *e" cursor enable 
$64 "d" cursor disable 
$6A "j" set hi-light 
$6B V clear hi-light 
$6C "I" set underscore 
$6D *m' clear underscore 

* Y and X coordinates must have $20 
offset added to them. 

Y - Y coordinate of char location. 

Valid values are ($20-$37). 

X - X coordinate of char location. 

Valid values are ($20-$6F). 



GT Graphic Functions 

HEX ASCII Function 

$55 U a up pen 

$44 D* down pen 

$53 "S" set mode 

$52 "R p reset mode 

$43 m C m compliment mode 

$54 T test pixel * 

$40 -M- move pen (XXXYYY) # 

$49 T image function 

* Test pixel will return an ASCII STX code $02 followed by 
a "0" if pixel is reset, # 1* if pixel is set or *T if current x,y 
coordinates are outside the display window. 

# X and Y each represent ASCII 

digits ($30 $39). 
XXX - X coordinate of pixel. 

Valid values are (000-639). 
YYY - Y coordinate of pixel. 

Valid values are (000-239). 

GT Image Functions 

Hex ASCI Function 

$4C V toad screen (XXXYYYCCC) ' 

$44 -D- dump screen (XXXYYYCCC) • 



FOR THOSE WM 



* X, Y and C each represent ASCII 

digits ($3f>$39). 
XXX - X coordinate of 4 bit nfcble. 

Valid values are (000 159). 
YYY - Y coordinate of 4 bit nibble. 

Valid values are (000 239). 
CCC - Count of nibbles to transfer. 

Valid values are (000-999). 

A nibble, when sent should be or'ed with hex $20. When 
the GT dumps screen data to the host, it will or each 
nibble with $20 and precede the data with an ASCII SIX 
code $02 to insure application program synchronization. 



GT Function Key Codes 



KEY 


KX ASCII 


Ft" 


$30 TT 


F2 


$31 T 


F3 


$32-2" 


F4 


$33-3* 


F5 


$34 -vi- 


F6 


sas -5* 


R 


$36 "6- 


F6 


$37 T 


F9 


$38 -8- 


F10 


$39 -9* 



• The F1 key when pressed as a control key will invoke the 
configuration menu. 

All function key codes sent to the host are preceded by an 
ASCII DLE code ($10). 



Non-Standard Keyboard Codes 



KEY 


HEXASCU 


ScrLoc * 


Alt 1 


t 


SysReq # 


PriSc 


$2A — 


RTab 


$09 (HT) 


Home 


$1E (RS) 


PgUp 


$0A (IF) 


End 


$00 (CR) 


PgDn 


$08 (VT) 


Ins 


$0D (CR) 



Del $7F (DEL) 

* The scroll lock key will alternately send out the XOFF 
and XON codes ($13, $11). 

# No codes transmitted. 

All other keys generate and transmit standard ASCII 
interpreted codes. 



EOF 
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LCD Driver 



By: David Babin. P.E. 

Motorola 

MOS Digital-Analog 1C Division 



with Serial Interface 



The MC145453 directly drives up to 33 non- 
multiplexed liquid-crystal elements per package. 
Both small and large displays can be driven by 
this CMOS IC. IA large 25mm 7-segment display 
has been successfully driven with the chip,) This 
flexible device allows external formatting of the 
display information, thus permitting use with 
alphanumeric, bar-graph, dot-matrix, or custom 
LCDs. 

The IC's serial port only requires data and 
clock si^ials at CMOS or TTL levels. The double- 
buffered interface is realized with a 36-stage shift 
register which feeds 33 latches. 

Figure 1. 



The shift register is static, allowing data rates 
down to dc in a continuous or intermittent mode. 
The latches hold the display Information, permit- 
ting an undisturbed display during shilling. 

The usual data format Is a start bit (high), 
followed by 33 display bits, plus 2 trailing bits 
(don't cares). If a display bit is high, the associ- 
ated liquid-crystal element is activated. The start 
bit causes internal generation of a load signal 
which transfers the 33 display bits into the 
latches. After the load signal, an Internal reset 
clears the shift register to ready the device for the 
next set of data. 

Block Diagram 



BP OUT BP IN GUT 33 OUT 2 OUT 1 

4 * 



-I- 16 



OSCILLATOR 



DSC \H • 



33 GAT£0 DRIVERS 



33 LATCHES 



NC 



OATA- 
C1QCK- 



BIT 
35 



BIT 
34 



SIT 
33 



BIT 

2 



BIT 

1 



Bll 




36 STAGE SHIFT REGISTER 



LOAD 

CONTROL LOGIC 

RIS*T 
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Alternately, a 5-byte (40-blt) transfer can be 
used as Is encountered with SPI. As shown In 
Figure 2, 4 preamble bits (lows) precede the start 
bit (high). Ihe start bit Is followed by the 33 
display bits plus 2 trailing bits. If desired, the bit 
stream can be foimatted as In Figure 3 where the 
extra 4 bits (lows) follow the 2 trailing bits (don't 
cares). 

Figure 2. S-Dyte Format 



L 


L 


L 

. 


L 


H 


33 Display BUS 


X 


X 



First 
Bit 



Figure 3. 5-Dyle Format 



H 


33 Display Bits 


X 


X 


L 


L 


t 


L 



First 
Bit 

The MCI 45453 must be initialized alter 
power up. To initialize the IC f purge the shift 
register by clocking In at least 36 lows. The unit 
is then synchronized to the processor. 



LCD elements respond to the differential 
RMS voltage between their frontplanes and 
backplanes. The non-muxed (direct-drive) sys- 
tem offers a much higher voltage contrast ratio 
( v rm*on / v rm*oJ than muxed types. The 
MC 145453 has an excellent voltage contrast ratio 
of 9. (A muxed-by-2 driver drops this ratio to 
2.24.) A high ratio maintains optimum display 
contrast while allowing the LCD threshold voltage 
(Figure 4) to have a loose tolerance. This thresh- 
old not only varies from LCD to LCD (batch to 
batch), but a particular LCD's threshold varies 
over temperature. Utilizing the MCI 45453. a 
wide operating temperature range is achieved 
without using temperature-compensating refer- 
ence voltages, heaters for the 1CD. or high-speed 
liquid crystals. 

To relieve MPU/MCU overhead, an on-chip 
oscillator supports an external RC which gener- 
ates the backplane and frontplane drive wave- 
forms. Values of 1 MD. and 470pF produce a 60 to 
1 50 Hz backplane frequency. The capacitor value 
can be increased up to 1200pF to reduce this 
frequency. 

The MC145453's electrical characteristics 
are guaranteed over a supply voltage range of 3 to 
10V and an ambient temperature range of -40* to 
85°C, The operating supply current is only 40>jA 
with all outputs open. 

Two packages are presently available: a 40-pin 
DIP and a space-saving 44-lead PLCC (plastic 
leaded chip carrier). 

To obtain a data sheet call 800/521-6274. 
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Figure 4, Temperature Effects on Contrast vs Voltage 
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Larry Williims 
*68 Micro Magazine 
5900 Cassandra Smith Rd 
Hixson. TN 37343 

Dear Mr. Williams, 

Please find enclosed a press kit concerning the release of our new 
and exciting short form catalog, a copy of which is enclosed for your 
personal review. 

I am also pleased to leport the remarkable growth of the G-64 bus 
business in the United Stales, A press kit highlighting the bus' 
success, as well as a list of O 64 bus manufacturer*, is atao enclosed 
for your review. 

Please feel free to contact me personally if you have any questions or 
need more information. 

Sincerely. 



^ 



Cosma Parjouctsidis 
President 



CP/l 
Enclosure 



50 Wf«t Hoover Av». 
Mesa, Arizona 85202 
TaL (602) 962-5559 
Fax. (602) 962-5750 



Reader Contact: Mark Stephens 
EdHorlaJ Contact: Cosma Pabouclsidls 



FOR IMMEDIATE RELEASE 

G-64 BUS CAINS FOOTHOLD IN U.S. MARKETPLACE 

Maaa, AZ, October 31, L9B?--GESPAC confirms the 
g«oviXlg u,S. accaptanca of tha C»6« bua concept for 
board laval products. Tha cospany began introducing 
tba bua concapt and product* to tha U.S. aarkat in tha 
lattar part of 1984 Thia continuing tucevss it wall 

ayabolliod by tha racant introduction of 3-64 bua 
products froa two additional V . S , coapaniaa 

La at month, Bubbla fac, a Nortbarn California company 
apaeialixing in bubbla aaaOry products, ralaaaad a 
▼aralon of ita bubbla cartridge controllar for tha 
(a-64 bua. In tha ana tin* fraaa, Avalon Englnaarlng 
of Longaont « CO. daval op«d a high pa r foraanc* tarvo 
■otor COnt collar board for tha bua. 

Tbaaa coapaniaa hava joined tba ranka of thraa othar 
Worth Ajaarlcan Coapaniaa who hav« baan of faring G-44 
bua product* for tha paat fav aontha , Sanaoray, a 
coapany locatad in rraaont, California, haa 



dWaraiflad ita STD bua product Una with tba addition 
of a aaart data acquisition board for tba C 64 bua. 
Toaaaai Technology of Montreal, Canada, producaa EX. 
panal dlaplaya with a controllar that interfaeea wltb 
tba 0-64 bua. Quadrant Sclantlflc of Boulder, 
Colorado< baa produead aavaral data acgulaitiona 
boarda apaclfically alaad at angina control. 

G1SPAC products hava alao an)oyad algnlflcant aupport 
froa indapandant aoftuara coapaniaa. tyring Raaaarcb 
of Pro^o, OT, haa balpad port PDOS to tba 69OQO/48G20 
faally of proceaaora . Palo Alto Shipping baa portad 
ita MRCB-2 forth coapllar to tha G-64 bua. Oanaala 
Microayataaa haa portad ita GEMESCOPE/Targat 
davalopaant software allowing aaay davaiopmant of 
aoftwara for tha GES30S-S 8088 aingla board ayataa 
ualog an IBM PC, 

Mora aignlf icantly however, tba G-64 bua baa baan 
endoraed by ovar 200 coapaniaa in tba U.S. in a wida 
varlaty of application*. Faaoua 0.8. uaara include 
Allan firadlay, Unltad Tacbnologiaa , weatlngbouae, 
Lockheed, Ganaral Hotora, Pratt fr ttittney, and KASA. 

Only thra* yeara aftar ita foraal Introduction, tha 
c 64 bua haa astablisned aolid roota in tha a. f . 
airV.tplic* Tba high laval of cvetoaar and third 
party vandor activities la tha foundation to an avan 
brlghtar futura for tha bua in tha V.S 

Tha G-64 bua la an opan arehltaetura alaad at aid 
range industrial applications Tha bua raquim no 
licensing for ita uia, a datallad G 64 bua 
specification ia avallabla fraa of charge froa CKSfAC. 

G-64 BOARD MANUFACTURERS 
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Larry Williams 
'68 Micro Magazine 
5900 Cassandra Smith Rd 
HixSOn, TN 37343 

Dear Mr, Williams, 

[ am pleased 10 announce the introduction of a versatile primer 
assembly that His into 0.64 bus hardware. 

This new and exciting products allows the system integrator to add 
fast hard copy Output in applications such as data loggers, point of 
sale terminals, and oihcr similar applications. 

I would be grateful if you could stute this information with the 
readers of your publication. Enclosed is a press kit prepared to that 
end. 

Please ftel free to call me if you have any questions or need more 
information. 

Sincerely. 



Cosma Pabouctsidis 
President 



CP/i 
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FJUTEL HOUWT PHIHTEA ASSE 

HIS*. At, October 2S, 1967— 6t\SPAC announCae 
printer assembly that plugs directly into a standard Q-64 bua 
backplane. The unit, a*nu£ecturad by K?L AC, la aold and 
support ad by CIS P AC in tba United At ate s 

Tha unit la ecsspoaed of • HP*. 4342 controller card and tba 
HPL 4343 prlntar aaaasbly. Tba prlntar la a dot aatrl* Japact 
printer uai4l<j plain* 2 inch wlda paper. Tba unit la vary 
coopact and can ba uaad in appllcatlona auch as data loggara, 
point of aala terminal a, and othar 0-64 bus applications 
ta-qulriofl fast and inexpensive hardcopy output. 

Tba prlntar aupporta full ASCII charactar aata as wall aa 
eight mir defined chsractare 8avaral optiona of tha prlntar 
exist for character daasltlea or. 24, 30, 26 and 40 columns. 
Tba prlntax alao aupporta a full oxapHica soda, 

Tha prlntar interface is software compatible with CKSPAC'a 

standard prlntar lntarfaca and can tharaCora ba put to 
iaaaadiata uaa toanlts to tha aslatlng aoftwara dxlvara of farad 

by GESPAC. 

Tha prlntar aaaasbly la available now for a unit prlca of 
$395 for tba controller board, and *325 to $355 Cor tba 
printer baaed on tha required character danalty. 
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BILL WESr INCORPORATED 
174 Robert Treat Drive 
Mllford. Connecticut 06460 
203 878-9376 

NEWS RELEASE 

The STD020 is a 68020 single board computer 
with an SID I/O expansion bus. providing the 
advantages of a 32 bit CPU with the flexibility of 
the STD bus. The STD020 includes a 12 MHz 
68020 processor with a 68881 floating point 
coprocessor. 2 Mbytes of RAM. four serial ports, 
one parallel port, batteiy backed up real-time 
clock, a 40 MByte hard disk. 40 Mbyte cartridge 
hard disk, and a 3 1/2" floppy drive. Also 
included is a 13 slot STD card cage, with one slot 
dedicated to the STD interface. (Except for the 
STD interface and card cage. STD boards in 
photo are for demo only and not Included with 
system.) Operating system software is the 
OS9/68000 Professional operating system, a 
real-time multi-user multi-tasking operating 
system similar to UNIX. Complete development 
tools including the Microware C compiler, macro 
assembler, make* and microMACS editor are 
Included. 

The STD020 is available in various 
configurations, for both development and target 
applications. Options Include higher speed 
CPUs, different disk configurations, rack 
mounting, and an Internal STD card cage. 
Software support for custom configurations Is 
available. An OEM version including only the 
SBC 68020 and the STD interface is available. 
Contact BWI for other conftgu rations. 
Release Date : December 1987 Price: $10569.00 
disk-based system $ 3900.00 OEM system (no 
FPP) 



BILL WEST INCORPORATED 
174 Robert Treat Drive 
Mllford. Connecticut 06460 
203 878-9376 

NEWS RELEASE 

The STD-ZS allows an STD bus card cage to be 
used as an Intelligent I/O subsystem with any 
computer incorporating a SCSI port. The 
STD-ZS Includes a Z80 processor and an NCR 
5380 SCSI controller, along with sockets for up 
to 64 Kbytes of RAM and /or EPROM. The 
standard system Includes a 16 Kbyte Eprom and a 
2 Kbyte RAM with the required software for 
operating the board as a SCSI target. Options 
include a battery backed up real-time clock and a 
Z80 counter timer circuit (CTC). Programs for 
the Z80 may be in EPROM or downloaded from 
the host computer via the SCSI interface. Using 



an Intelligent I/O subsystem allows the 
modularization of I/O tasks and the reduces the 
demands on the processing capabilities of the 
main processor. 

By combining a STO-ZS with a computer such 
as an IBM PC. Apple Macintosh, or Atari ST. one 
obtains a flexible system which can use the wide 
range of I/O interfaces available for the STD bus 
and still maintain compatibility with the 
variety of off-the-shelf software available for 
these computers. Multiple STD-ZS may be 
daisy-chained to provide both additional I/O 
processing capabilities and a greater number of 
I/O ports. Some computers may require an 
additional host adapter board to meet the full 
SCSI specification. BWI provides software 
support for Macintosh. ST. IBM PC. and OS9 host 
systems. Contact BWI for information about 
other systems. 

Release Date: August 1987 Price: $220.00 
quantity one host adapter (if required) and host 
software additional. 



BILL WEST INCORPORATED 
174 Robert Treat Drive 
Mllford. Connecticut 06460 
203 878-9376 

NEWS RELEASE 

The STD08R is a CPU board for the STD bus 
which Includes a 68008 processor, two serial 
ports individually configurable for RS232 or 
RS422. a sixteen bit timer, a real-time clock with 
battery backup, four 28-pln sockets, and the OS9 
68k operating system in ROM. The STD08R 
supports 20-bit extended addressing allowing the 
full utilization of the 1 Megabyte addressing 
space of the 68008. Sixteen bii I/O addressing is 
supported. 

The four memory sockets are configured to 
accept two 64 Kbyte EPROMs and two 32 Kbyte 
static RAMs. The OS9 kernal occupies 
approximately 16 Kbytes of program memory 
space, leaving a total of over 100 Kbytes of 
program space on board for user applications. 
The board is supplied with 64 Kbytes of RAM and 
64 Kbytes of EPROM installed, leaving one empty 
socket. A typical application will require the 
STD08R CPU card plus several I/O cards such as 
parallel interfaces or stepper motor drivers. The 
majority of STD bus I/O cards will work with the 
STD08R BWI can provide assistance in selecting 
appropriate boards for particular applications, 
along with driver software. 
Release date : June 1987 Price: $780 quantity one. 



52 



December '87 



68' Micro Journal 



M) MOTOROLA IMC 



Microprocessor Products Group 
6S01 William Cannon Dnve Wesl 
Austin. Texas 7B735-859B 



EPtTQnm GQHTnCT. 

SoOKng 

512/9286U1 



IKflUlflY fl£SF0h5E. 
T#ehnic*l >"fo CwnTuf Laura Tdlpen 

PO Box 52073 512/440 2035 

Phoenix, AZ 65072 



MOTOROLA INTRODUCES THE UC68HC05L8, 
WITH LIQUID CRYSTAL DISPLAY DRIVER ON CHIP, 
ITS NEWEST IIEIIBER OF THE UCS8HC05 FAUILY 



Autlln, Texae. ectobar 9, 1967... The MC5BHC0516. 1h* nawaal 

mimbir or Ihe MC88HC05 microcomputer family, haa an on-chip Hqu>d 
crystal dtaptay drlvar Thla 8-bll alngla-chjp mlcrocomputir atao 

contalna in on. chip oaclllator, CPU. 6208 bytaa of ROM. 176 byloa ol 
RAH, a Sarlal Peripheral Interface {Synchronoue Communication . SPI), 
a 18. bM llmar* and an audio lona ganaralor. Tha LCD drive la 2/3, 1/3 
VLL divider clrcullry up 1o 9$ aegmenta. 

Currently the MCWHC05L6 la avatiable In die form only. There is a S53Q0 mask 
charge and a minimum order quantity ol 1,000 units al $12.95. Packaged Samples are 
available in a 68-iaad PLOC. <r> mid 1968 tte pan w»ll ba packaged in a 68* lead *«ne 
Piicn Plastic leaded Chip Car»»er, 

Motocolaa low coal development tool, ihe MC6BHC05SVM, available lor ssoo, iupporiA 
lha MC68HC05L6. Cuftorrws should cail Ihe EVM HOlina. {51 2) 440 E VMS. to reqiw*1 
tha MC66HC0SL6 modification upon nsoe^t ol the board. 

Moiofola racommanda tha MC68HC05L6 for any handhekl nwrumentalion utilizing LCO. 
such as oat coca readers, podcet lalepnone directories, motors. co<dlos$ lelophoues. 
calculators, hand hald cassatla lapa player*. AMrFM fftdbos. and infra rad remote 
control a. 

An advanced Intimation data book Mk the MC68HC0SL6 (MC68HC95L6/0) 4 * avajtabte 
and Tor mo#e *r>fom*k«non corned your local Moiorela Sales Office, 



MOTOROLA ANNOUNCES THE AVAILABILITY OF THE UC68HC11 SINGLE* 
CHIP MICROCONTROLLER IN UNLIMITED QUANTITIES 



AuatJn* Texae. October 16, 1967 Tha Motorola Microcontroller 

Dlvlelon le pleaaed to announce the avellabllily ol the popular and 
powerful MC86HC11 eJngla-chlp dealgn solution In unllmllad quintlllee, 
The Increased capacity has b«en made poaslble largely aa ihe rasuli of 
Incraaaad yield a combined wlih Ihe uae ol multiple fabrication facilities. 
Tha MC88HC11 la available tor immediate booking end normal delivery. 

The MC88HC11 comes equipped with many features not available on 
competing single-chip offerings. Included in this highlights list are 
the 2 serai communication ports, up to 512 BYTES ol EEPROM, up to 8 
KBYTES ol ROM. 256 BYTES of RAM, an 8 channel analog-to-d,giiai 
convener, and a variety of sophisticated timer subsystems 

Motorola has significantly reduced the price of the MC68HC11 
microcontroller To accommodate 2088 volume orders, devices are 
available at a price under Si 00 

Advanced information can be obtained by requesting ihe 
MC68HC1 1A8/D, the technical data manual for the MC68HC11 
Microcontroller and BH289. the supporting technical brochure 



MOTOROLA ANNOUNCES THE DISCONTINUATION OF THE MC267(X> 
SERIES OF VI0EO AN0 GRAPHIC PERIPHERAL DEVICES 



Austin. Taxaa, Octobar 16. 1887... The Motorola Microcontroller 
Division will be dlacontlnulng the MC2«7(X) family of video and graphic 
aupporl devlcaa. Ordara for lite lime buys will be available 
Immediately with dellvary dataa not to excaed elx months Iron the data 
of thla release 



All of these devices are available in 40-pin duaf-in-lme packages and 
have an operating temperature range ol 0-70 degrees The family 
members are listed below: 

MC2670 - Display Character and Graprvc Generator (DCGG) 
MC2671 * Programmable HKeyboard and Communications 

Controller (PKCC) 
MC2672 - Programmable Video Timing Controler (PVTC) 
MC2673 ♦ Video Attributes Controller (VAC) 
MC2674 • Advanced Video Display Controller (AVDC) 
MC267S - Color/Monochrome Attributes Controller (CMAC) 

Aft of ihese devises are listed and detailed explanations given m the 
Motorola 8-bit Microprocessor and Peripheral Data manual (OL133) 
To obtain further details about these devices available for life tfme 
buys, please contact your local Motorola Sales ounce or the nearest 
authorized distributor, 



AT1T CONTACT: 

Daisy Oilman 
201/221 8227 



MOTOROLA CONTACT-. 
Co«aen CofBns 
512/440-2123 



INQUIRY RE3P0HSL 
Technical Into Cenlar 
P.O. Box 82073 
PNcanii. AZ 85072 



AT6T AM0 MOTOROLA TEAM UP IM SUPPORT OF THE ISDN 
NETWORKING STAN0AR0 



Auatln. Te*eo. Oclober 22. 1887.. ...The Motorole Inc.. and AT&T 
announcad today Ihel AT6T plana to uae a racently. announced Motorola 
ehlp 10 build dala communlcatlona equipment. The device will help 
cuetomara uae high capaclly Iniegraied eervtcee digital network {ISDN) 
bandwidth efflciemiy. 

Motorola is demonstrating the new chip, called tne Motorola MC68606 
MuJtULink (MLAP0) Protocol Controller, at the international Telecom 
87 conference in Geneva. The device was designed to meet a request 
for development fssued by AT&T and uses AT&T's set of specifications 
for connection between a hosi computer and terminals through a 
digital PBX. 

The high performance chip wilt be used in equipment to transfer data 
at high speeds across networks connecting host computers and 
workstations, controllers and concentrators 

'We expect data switching to play an increasingly significant role in 
our equipment and networking capabilities." said Gordon Lewis, 
director ol AT&T's system design laboratory "Motorola has responded 
to our request to provtde thts device for the commercial market on a 
timely basis." 

AT&T did not announce any specific future products that will 
Incorporate the MC68606 MLAPD 

"In this development, it was fundamental tot us to work with a 
partner who is a recognized participant in defining ISDN standards," 
said Murray Goldman, senior vice president and general manager of the 
Motorola Microprocessor Products Group, "Many of our customers who 
manufacture equipment see ISDN support at the primary rate as a 
cornerstone of what their customers wilt require in the future. We 
are proud that our technology base has enabled us to support this 
significant development for ISDN." 

The primary rate interface connects customer equipment to an ISDN 
network over a 1.544 Mbps link. 

The MLAPD chip reduces the workload of local processors, allows 
more data to be earned and accommodates more network links than do 
other products that implement the LAPD protocol. 

Samples of the MC68606 MLAPD will be available from Motorola upon 
request beginning in December 1987 AT&T will also be able to 
manufacture the device for its own requirements as the market 
develops 
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■ upto 1 1G 



odal 3M1 uaaa a n 

H C 4l ttM mum wan aatQjyaai gi tapt catfto wapna> Larga asMaaonj ««■ njva ra> 
^-^<3 wmo> up to ae aa>^a r> ,^> o< "<"U ) to ttajxri up to 96 aanai uDnr^cnom. and 



aj «aoawiarga^D 
WE atota to aarva 



VtoOEM ano S»aaai« kdagraav mjrkaoj «aTi a ■ 



TDa laxzamvoaa*? Moda* 3$*i «• aa oarwaffy avaiteeai by Uo Bft «ar avamaaon una 
«n*toBto. aanjar Pnca* ranga bom l3t 500 to f 74,500 

TYta MODEL 384i -aax^o»*ai *y««vn ^ »ao Da avaooia oy Mio oo, *no aaaj for tMw^n 
S30 500 and 189 J00, 

UNIX, REAL-TIME AND OTHER SOFTWARE SUPPORT 
Ai Via? Oata Sanaa ty aa n a ara Aaajoniai Of SvSTfjM V W a aa ma g>ai of AToT una 
3 >— m y rw >i m 3. ffr^TTM v«9«rt>a a oroad njnpa at rta^v * and mepan capa- 
oaaaa nduang t« auppvt of Pavnoto *a» Snanrcj |RF9) »vai tn fjnamn CAM at a«a ama of 
raaaaaa. a EV3TEM V« •aanasa aYiry «a ba ■ a<aT*i to pn>«ai *ocaaa to marry f 
laaa^niAaaTweaapanvO 



An «aa*w* conppm to many OEMj and 3>i— ■ ta uiiM r j ^ai m <aa> iax<aj maaawy 
TTta V«tf Daaa Sanaa svaa*'» coma w«i »»«arat tocal and iada>araa >a<a taxiaj agmranj paca- 
aoaa oaaad on v«aavy nandard orotodbft aucf aa CEC «02 3 lEAamaq, TCPiP «r« RFS, SNA 
and 8SC Soma cpOona aaow * a ar o onnaciwn to IBM <T\**#ramaa 0» to «M TCa 



Fonnn and oawa «a *oi aa M) oaoviQ aomtara 04*0* tor MCAatBO and MC4atO0 CPU aoarda 
uaad « ma vme Oaaa ana oi jj aaaia Oa>v aomva'a « «ao avWafaa. tucfi aa naribadi man* 



vwc Oaaar 



an«to-nai «aamai ****** •#** o>aa our OOaj ma « 
*om 1 can** ■** wan a in ««*aa »* of OMondaV oaj 

a ilpna P O inPtoUa onfy Poradddk 



MOTOROLA GIVES MIccoMAP" HOST SOFTWARE TO 
REAL-TIME SOFTWARE VENDORS 

Qaiiaa, tx, Samxnba* 22. itf? Motorola » WcraaompviM {Mvifion 
announced a nam program 10 put ponton* of a* yacroMAPpna6x»( aarlajaap 
Into tfw nanda ol nuimarsua tflkrd parry aajaaj ama kmmti vandotm. Th» oiora 
«tti p«oMd« oetiaand Sraapma in ap gn a ion a *«tn raa*-Uma HAP opekma mora 



Tra> program naa to daaa, baan ommad to savan awd party raaf bma a v lbi to a m i y aja ano 
1 Hi 1 II Hill canary iriii a a ra aa> ofton> f>oai —a , r iacrouap aouoa ooda to oa> 
0»%Xaa>i? •arafera boo of onarpa Sm>« vontkai ara aMady aynoni wan Mpfe,**. tor 
tna ftgtn to part (ho aotwara to f>a* naaVanw vyaaama Thay ara flan baa to iasaaaa>/to «to 
nouoa>Q pnjdud. unoar Moo^a asanaa n fftotr asomati 

Tna M*roMAP hoat Raooani aourt* 0000. nxantoty aoat to/ 110 000. n vial porton of (ha aavan 
ityar map prtacxxx wrac^ muat ojraefJy comnaanieJto to tha boat opvaong cyaaan whanj uaar 
irrtarlaca and tot access la a uu» r ip aaned For MAP. tfaa metodaa porbona 01 the APPUCATKm) 
LAVtPi. auch aa FTAM D«aaory S*rv«aa wC ooto«ua*rar^aya^nodirt»eiaaf<» Oncaportod. 
tfa> hoal reaafer* ooda «4 cjDrrrfM^-to Irom Oto /aa) bma boat opweang ayctam Oaooyt a 
ua toi aj iaaarlajcattadiha^ayTaTey Env^onmaja to ma MAP t nOi— Ooard a^a«a»eomar 
MAP toyai a raatda 

Aa tar aa I know mmtn^m onfy MAP amipi irdor amo naa bean •dang to 9* **f aouroa 
coda *A4 Bob F«ar4arv Ptudto raarww^ ^an^pv o» iUP TOP arto OSl PVducii «j MOkrt** 

Th* third party vankaa «no njva agnad up for «to oragram ar* doagraao 19 par*caj>aa> They 
no* tsMwm a raafy lacaamaie maaon to camp onto tht MAP oar^aoan Moat of mam an> not 
praparad to apand mouaanda of donam to pwrcnaaa MAP pm ao cg aotwara and m» maource 
•nvaaammf to «a>atop a on Vtoit own • pu n m aj.e An» a«to» Bnartva of me real bma market 
aa found tnai me ma/vei »a P*aoy wea — i / mwaao That <% to aay me arrant raaf lime vankva 
ai bold a raiaiivety equal P«aa of the reaJ-bme mariiaf Sv»«am deavwi «am me av8AaJ>Kty 01 
MAP aofrnare mal « «4>poried ^nder the ieal trma aomtara may use There » no advantaga «n 
•ingiing-om a^y one of the real bma eoMtone and Mdtoroto atrnpiy eannof port Mkna^AP to afl 
the lealbme pnexfuds avarfafito much leee tae cl tvaty auppo»l 0*1* We cama to ma corv^iwejn 
mat 11 maoa oood aama tor ua to aitow each vand» to in de pende ntl y pori Uoomap 10 maw 
ooerabng cyafam and meya anacavaty take advantage of ma toeAPew wfasn dad^guam ototr raaf 



a*amjai (r» vartoor mey not change any ppraon of me Common E m j»o»»'»»i Ttaaa 
mmga Fvat. mat njgjnaaoa of me port me mao party vanpo* hpat (aaatonj oode 1 
cornmunicaie oprrecity to me board reader* MraUAP loftee* Second aaavrvameim* g>a> 
ormg ikArdt mom ova^ama amoe the Common Em/wanaM b de^^npd to 
a to McaorolAa MWE3^ MAP Cerdnjftar board and MwcoMAP protoepi e^haara 
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Our uanuda QOtf « to Put mor* opfecra *«wi *a rate* el map woagraiort and to* fronton 
tha MAP martial TKe mv«n roady mu avor>o}» \^mm mrvtwn oaufcon 



Mptonaa MO notad *>aJ *a UcroMAP Tn*0 Party proo/am * Hi opan to w n 

«r« fraojW t» ««MM CorOCJ FfanJdn «T tdCtt) 4 » 5500 tor tonno* r**TMfer ftBOUl l«a 

ftAopUAP 4 m taOamart 



MOTOROLA IKTHOOUCES A HIGH-PERFORMANCE TOP NETWORK 
CONTROLLER BOARO ANO ACCOMPANYING PROTOCOL SOFTWARE 

Oaltoa,TX aao**nooi 22,1617 Mo t orola M Oww Bpul QMafcw d*o> 
«n«lralad Hi now Ticnnlcat Md Offlaa Protocol (TOP) producl*. if»a 
MVME374 TOP Odrd/Oitor DO** lM(ACM«* MfcfflTOP" proton* aoftwva 
product. M ** MM/TOP ilMf Group maabng today Th» — flfrir Ta if 
board, cornpidbW ttttn TOP phntoil connocoon roauinnnawa, ftoota an 
Etfwmol Clip Mt Mid iuPPO«(» mt TOP aovan layar protocol ««n i*at, S2-M 
«ala iranetar uatog ■ 1« MK* MC4AW0 MPU 

Tha MVME374 ateo noala 1 Maoabyit Of tart, 32 bda-wtoa ir««l ORAM for r*o>ivrfermarca 
on-Osa/d croc**** ooc*M Tha lAarad iwmy «*n ponry (FXMdO 0*a wad oala ww 10 
RAM aupporbno. tha MPU and torn *afl Male qrda acean tor Eftoma? Lanca eft© um 

MVME374 TOP CONTROLLER FEATURES 



-aJCftfTCO 1» MHr ft 

- AMfno AM7W2S f vwn*t ilamCE i eft* tor 

- (>• May*** ***» n^mor, (•«* pa** 
-On* ood Mo* ■laaiaj to RAM lor MPU 
<2a«o wad now «xbim tor ia#CjI c*p 

- Ona ucaawi najO>ta«ftBn p****** ovanAar 

- iOOH m iMraton Oahiaa r i MC61P20 AMTOBfl VMEdvt and RAM rafrnri 



• Four JiOCC Oandord wcrtao lor EPROM 32* k B Ct 64* ■ 8 «r t28K « S 
ROM 12VK ■ ». or EEPROM 32* a 8 

- Ona •*v*m*iv aanai Otovg port 

- &«t taquatJof «# Ratoaaa on toe* eydt mod* (* dutaol * RWDi 

- Statu* LEO * tor FAn and Ettwnal Irartacwvar powar 



- 296 ■ 4 Of EEPROM oachod NVRAM tor board ipacirc vanatfaa 

— AM 010 and A24 016 VWE0u» maaip *dan*r« A3? 016 and A24 0l6 VMEbui 



— Par— I WEova fyttant mouaaj lor dand-aiona ugvaeon 

TOP PROTOCOL SOFTWARE FEATURES 
On* of *a onpmt vondora **x*r*i *m mm aarfy o>< a « 4/ ii i oi map Mccomta r\a» boon 
dv>aU<"4i oiraJuaOflft mtmww^ and oi«nQO»-oaaadiod»w»*oxaj 1902 A r^ura anamaa* 
ot oarvi O* oy»»ir» oJWo* (n# iftaoTOP onsifiol ■Jtawa O'uwta) tooay «a> on 
•rwI afljr »>a in l io> c McjdMaP •• 2 i pnani a»ar* (**&*+ laaaM* and moal Mkcaaa 
atvon^ya* praduen on *a marikai TTw Ounox M0OTOP 1 pnadUdl epWUD> daWr* 
atm ftAoroMAP 2imiam ooro oftovo ad? > f imri taJhar tvan d02 4 Tokan 8us Meivoaj 
NO ruprato MkooTOP to Mai taoi a* Oto % m4^ J Oi>' «na«unn *i tact MrOmotj «« dam 
<yr«raOjUAP30«rX>TC)P30'»nag^a)f»e/Ow^ 
r* Do ai m o f a •» JUna cr" «toC yOdr and a* n»vw a i» o WJ MAP AND TOP 3 p 



McOjrvta «aoa OS* •oTawo m bo* oOaaci and ^ UF^aiaga aoaca cod* MbjtoTTJP oBjact « 
anaw^Ai *#» Moaxaat ana <d Umi' SYSTEM V«" Wm aaojvra. and U* O MAP 
av«arpan c«n ba todorad by aaaoa aaaaioaa to «r»*ai <^oaot^fwfl*araandoc*iOrifltyta*m 



Fud dadug m ^ mwm «4tonrt » « v a>aCia tor dw MC2dDZr>4>aaafl MV%dE374 TOP arm 
SYSTEM v«6 aortaiara drrrOi% mm p^ovOd «mb) MjnotOP aoiac} aoeaw packaoaa 

PRICE ANO AVAILABILITY 




MtaoTOPTO tayvi 1 »07 ^Aaao)anvon)lorSYS?eMV«« j 600 Beta Saa 
R>jaa»d* t^e a 7 



MwroTOPTO C (dn0M*if» *0uro» coda ot Mrya* 1 to 7 oxOn* SS00Q0 DauSda 

Sovnacoda n^ ^ 



•Pnoet mdiealad vm Ouanlrty On* in U S OcaUra. tor tf»p>neTi wi tho U S onry For 
tntormaNpo. contact your toed! Autnoriaarj Motorola Sataa Rqpraa*nU*v» 



UieroMAP MicroTOP and SYSTEM V«9 «ra uadamaru) oi Motorola toe 
Umi »t * Raottiarad Tro^naA of ATaT 



KOWIN 



KOW1N COMPUTER COftR>«UnON 

KiAwin ItuiMing 
*LM>Ni»nhWikiix 
MiuiivMlo. Cjlilcirnu vtto^J 
TvJvphtiiitf: 2LV72l-. r »5INI 



DUWfilCU a XLZMB DC. 
Qcnjn^av I%L a au ot 



(213) SIO-57U 



1MC mfDT TWZZ — H.1JT-USIF OCKVIBI 5V5I9C 



Praduct race fiioarc and Gbaclf latlom 



TJESOUPnCH: 



Tha Kawxn Throa 

la* aoct, M*y to um, iulti-< 
booLnooa and off loo marmmtla 
with touUt-ln tddo)to« and ■ 



' dyota*j 4 



TMD l*VJ3-*>tt Hi H| ii ■— i n (MDUOOOj 
Oro) J3-blt oi mmaaaiii fHDM020) 

dDCk no* 10 MtE (68000) and 20 MK (66020) 

UWXV,3 0/S 

Opti^ml oa th ■ |n 1 —11 

HUtl-iaa«r 

Milti-tddttcbq 

•nut-in udos 

Bull -in tddoattom 

QaajojR Ctz^arl/TC 

Iwoat 

fldBldJ, oaary ftWtAUdCiivi 

InclufladJ off Loo aifirttn anf^auo 

Soay to loam and uo* 

»V^4" "«»Y 4.S ie ard \jp 



Offlfio 



inciu 



Fhoia dlxoTSrvy/ffMofldial 
(fena aaaaaaqtnq 

DdBOwLff sail 



rvl^^^Kw 



On-llna NaXp 

Orr-ilno training, tutorial 
Ot&ax WZX-faaojai bkaxlnaoa and 
appllottion ofTMui 



68' Micro Journal 



(Decern bee U7 
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UK Km mnl dona 



32-*lt MTJMrarTiTT» 
IV© fCZSOtt, on* #0*020 1 
4.5 MB Mff, ggTUhla to * W 
40 M5 Liunml Itaxt) dUk 

MMltlml mm ctoap i*> to 1 < 



GK^pKlo tfd HO0t < 

U-lntfi, bit Mffd di^iL»y 

600 by 400 piM2« 

MX faytM l ^»^it dl^ilay 

Gcxwu to <*tei«**r» ly 25 lirmm 

Crvftvlc and Haft czmjumt Ha cto totlai 

ioi nm cx**i toys 

ryjm^rltAr ditnct«c positioning 



C ClaSSifiedS ^Submitted- No Cuanni^P ) 



OKilcstad cxw antral to»y» 
19X2K7 ird^m, 3 (matls 



4 RS^422 fltAfvlaid curt* with multi-drcp 

capability oT Id n^ch 
ZntMjvtd eml^tfe** harttart. 
tall 2L2Ano^mtJMa «te 
Dftti gftor» p«t. 
iO^ln cAATTtti km itoap poet 

3-W-2JJ MTlftl port* 

2 (B-212 MTlAl porta 
XntMjstd eaUc*w* hartftwt 



19 * 12.9 x 12 in***, Lncivni^j dlapl*/ 
22 patrdm 
Gr^txlc* *x*st»dcx>$ 

19 x 12.9 x 12 i***«, irclullng dlapLay 
17 



1* unr «y*CM: atxxft. $1,90^mb # 

rwtAll prLs 
X <T»j>laT* turn-ay cywtaa - all tanWxv 
\MfZX V.3 cya and oTfica aus^tlon nm^r* 

NT. WlUlM 6ttU*> 

Vlca CTMldvAi Salaa 
JCKU* CXHRTHS) dRFWCltW 

Kowi/i aiilAlnj 
«0 Worth mien 
NantabClOr CfcHfdmL* 90640 
(21 J> 721-5900 

(aOO)44-RKIW/ incalietsnls (900) 2<MPW 



AT&T 7300 UNIX PC, UNIX V OS, I MB Memory, 20 
MB Hani Disk, 5* Drive, Internal Modem, Mouse. Best 
Offer Gets It. 

S+ System with Cabinet, 20 Meg Hard Disk St 8 W Disk 
Drive with DMAF3 Controller Board. UX 12 Terminal 
$4800. 

DAISY WHEEL PRINTERS 

Qumc Sprint 9 $900 
Qumc Sprint 5 - $800. 

HARD DISK 10 Megabyte Drive - Seagate Model #412 
$275. 

3 - Dual 8" drive enclosure with power supply . New in 
box . $125 each. 

5 - Siemens 8" Disk Drive , $100 each. 

Tano Outposi II, 56K, 2 5" DSDD Drives, FLEX. 
MUMPS, $495. 

TELETYPE Model 43 PRINTER - with serial (RS232) 
interface and full ASCII keyboard . $250 ready to run. 

SWTPC S/09 with Motorola 128K RAM, 1-MPS2. 1- 
Paraleil Port, MP-09CPU Card - $900 complete. 

Tom (615) 842^1600 M-F 9AM to 5PM EST 

*** 

PF68K-IA (Same SBC as Mustang 08/ A), 12 MHz 
68008,768 K RAM. 2-80 Track,25M Hard Disk. $1500 
MailinBose (415) 351-7297 

GMX MICRO - 20 (16.67 MHZ) with MC 68881 and 
OS9/6802D professional pak $3500 or best offer. 
John Bing 9-5 EST (301)428-8214 



Clearbrook Software Group (604)853-9H8 



CSG IMS to THE full featured relation- 
al database manager for 0S9/0SK. 
The comprehensive structured ap- 
plication language and B+Tree index 
structures make CSG IMS the ideal 
tool for file-intensive applications. 

CSG IMS for CoCo2/3 OS9 L1/2 (single user) $169.95 

CSG IMS for OS9 L2 or 68000(multJ user) $405,00 

CSG IMS demo wttft manual $30 




MSF - MSDos File Manager for CoCo 3/OS9 Level 2 
allows you to use MSDos disks directly under 0S9. 

Requires CoCo 3. OS9 L2. SDISKd driver $45.00 



SERINA - System Mode Debugger for OS9 L2 

allows you to trace execution of any system module. 
set break points, assemble and disassemble code and 
examine and change memory. 

Requires CoO>3 Or Glmix II, OS9 L2 & 80 col. termlnel $1 39,00 



ERINA - Symbolic User Mode Debugger for OS9 
lets you find bugs by displaying the machine state and 
instuctions being executed. Set break points, change 
memory, assemble and disassemble code. 

Requires 80 column display, OS9 L1/2 $69.00 



Shipping: N. America . $5, Overseas - $10 
Cfeerbrcok Software Group P.O. Box 8000499, Sumas. WA 98295 

OSa hi ■ imdamtfit of Mlero»*f» Sy>l»m< Corp.. MSDot to ■ tradTrw* of Microsoft Cwp, 
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The Only 6809 BASIC to Binary Compiler for OS-9 

FLEX or SK*l)OS 

Even runs on the 68XXX SK*D()S Systems* 



,... ......... -^ 

i Hundreds Sold at 
I Suggested Retail: § 

i $ioo.oo j 



• 6809 - OS-9 1 * 1 users can now transfer their FLEX™ 
Extended BASIC (XBASIC) source files to OS-9, com- 
pile with the OS-9 version and run them as any otter 
OS9 binary 'CMD' program. Mich faster than BASIC 
programs. 

• 6809 - FlEX users can compiler their BASIC source 
files to a regular FLEX "CMD' file. Much faster execu- 
tion. 

• 68XXX - SK'DOS m users running on 68XXX systems 
(such as the Mus&ng-D8/A) can continue to execute 
their 6809 FLEX BASIC and compiled programs while 
getting things ported over to (tie 68XXX. SK'DOS 
allows 6809 programs to run in emulation mode. This is 
the only system we know of that win run both 6809 & 
68XXX binary files. 

K-BASIC is a true compiler. Compiling BASIC 6809 pro- 
grams to binary command type programs. The savings 
in RAM needed and the increased speed of binary 
execution makes this a must for the seriots user. And 
the price is now RIGKT! 

Don't get caught up In the "Learn a New Lan- 
guage" syndrome - Write Your Program In 
BASIC, Debug It In BASIC and Then Compile 
it to a .CMD Binary File. 



For a LIMITED time 

save over 65%... 

This sale will not be 

repeated after it's 

over! * 
.......... .... % 

SALE SPECIAL: 

$69.95 




Thank-You-Sale 



Onfy Jrom: 



c 



S.E. Media 



p 



i 



9900 Cassandra Smith Rd 

Hlxson,Tn 37343 

Telephone 615 842-6809 

Telex 510 6006630 



A Division of Computer Publishing inc. 
Over 1,200 Titles - 6800-680^68000 



* K-BASrC win nn iwtkr 6&XXX SK*DOS n othJmo> mafc for the 6809, 

Prvx. niijas to ch* tgc witui rvtkz. 
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SK* DOS 

Tfca Genm*e DOS • to* 66000 ept>l*»Vcrr» m 

» tndunrtal Control 

* Suwna Uw 

* Educational Co»nj»it.ine 

* Scientific Cjwr^uUnq 

* Dedicated Svti*"i 

* Turnkey Svttamt 

* Det* ColleCUOn 

* S*rV*0oerd Cornputeri 

* Bu» oriented Compotart 

* Grepn<$ WorktUlxmi 

* Qn*v\ a hind Svflamt 

* Advanced Hobby*!* Um 

SX*OOS ft a imeieuier dn*. openiing w»t*m for comgutariuting Motorola 32 Oil CPU* 
auch as the 8800ft. BfiOOO, 660 10, »od 6002a li provide* the powar of ■ fuli DOS, yet if 
limp)* and wiy to um. end will ion on syitems from 32 K to 16 megabyte*. Becaw 
SK*fX>S •» MMly implemenied on ■ now tysltm* we call ii "The GenenC DOS" which 
allow* pfogrgmi wr itlen for ona »ytiem io b* run on many otnera, 

SK*DO$ con*e* wit* over aOcomnundi arid iVltem program*, including* 6809imu1«tor 
which ahowi 68K SK »OOI to run ipplication Proo/enm end lengu*9*i developed lor 6809 
SK»DOS and oihar vyiteml Attempt**, aduori. and hij^ar level language tuPoorr are 
evallabla from inird parly tohwefa vendor! and Ihroiiflh publ* do«r*n Software. 

9K» DOS i$ available lor u rtgiecop y or dealer Mies, at wait m OEM licensing. Single copm 
cotl S176 inquire ai to eveiJeble rynemf} Evlremdy anrmwe OEM Itceming terrm era 
ileo evailaote An opitonel Con ligation Kit contains a detailed Configuration Manual 
and two dnhi ot nut cm code for jyimn adtpiaimn. including aourca code for a iviiem 
monitor /debug ROM and ochat program* useful for «*«pt l ngSK*DOS io new system* 



>Star-K 



SK-DOS 



SOFTWARE SYSTEMS CORPORATION 

•O 10X 209 MT KISCO, NY 10649 Vte/M1 03 
TELEX SIM016774 



INDUSTRIAL PASCAL FOR 68000 AND 6809 

PCS K is a package trial generates code for a 68000 series processor 
running on a 68000 development system II inctodes Ihe compiler, 
assembler, linker, hosi debugger, largel debugger, and screen editor, 
all mlegraied logeifter and controlled by a menu dirven shell program 
Source code is included lor the runtime library and many ol Ihe 
ulitflies Hosi operating systems supporied are OS 9/68000 
(Microware). POOS (Eynng Research), and VERSAdos 1 Motorola) 
PXK9 is a package lhal generates code for a 6809 processor running 
on a 68000 devetopmeni syslem Includes all ol Ihe features or Ihe 
PCSK package above, excepl for ihe hosi debugger Hosi operating 
syslem is OS 9/68000 

I WANT IT. WHERE DO I GET IT? 
For more information on either or inese two products please conlacl 
Certified Software Soulh Easl Media or one of our European 
Licensees 



OEM LICENSEES 
Gespac sa. 3. chemin des 
Aulx, CH- 1228 Geneva /Plan 
les Ouales. Swilz TEL (022) 
713400, TLX 429989 

PEP Eleklronlk Sysleme 
GmbH. Am Klosterwald 4. 
D-8950 Kaufbeuren, Wesi 
Germany TEL (08341)8974. 
TLX 541233 

ENec Eleklronlk GmbH, 
Gallleo-Galilek Slrasse. 6500 
Mainz 42. Posllach 65. Wesi 
Germany TEL (06131) 
S0031.TLX 4187273 



DISTRIBUTORS 
R C S Microsystems Lid 
141 Uxbhdge Road, Hampton 
Hill, Middlesex. England TEL 
01-9792204, TLX 8951470 
Or Rudoff KeilGmbH. Por- 
physfrassu 15, D-6905 
Schnesheirrv Wesi Germany 
TEL 062 03/6741, TLX 
465025 

Elsofl AG, Zelgweg 12, 
CH-5405 Baden OaettwN, 
Switzerland TEL 
056-833377. TLX 828275 
Byte Studio Borken. Bulen- 
wall 14. D-4280 Sorken, 
Wesi Germany TEL 
02861-2147. TLX 813343 



CERTIFIED 
SOFTWARE 
CORPORATION 



616 CAMIN0 CABALLO. N1P0M0. CA 93444 
TEL (805) 929-1395 TELEX 467013 
FAX (805) 929-1395 (MID 8AM) 



SOFTWARE FOR 680x AND MSDOS 



SUPER SLEUTH DISASSEMBLERS 

EACH I09-FLEX S101-OS9 1100-UNIFLEX 

OBJECT-ONLY vara Ion a EACH SSe-fLEX.OSI.COCO 

HtwncM*w>t gananne aovroa en enn waft lace*. *Ou*m uraf, D*ru 

tpectfy 6600,l,2<a,6.«,«v*60? vareton or ZMIHNS teuton 

089 ^r»m alee praoeeaea FLEX totma* obfad Re under OSS 

COCO 006 available to aeoO.i^j.e.t.aie&OI «ara(on loot ZWVBOflC.S) only 

60010 dlseitombJer H00«»LEX,Oe'».UNlPLEX,y$DO$.UNlX,$KDO$ 

CROSS-ASSEMBLERS WITH MACRO CAPABILITIES 

EACH S30-FLEX.OS9.UNIFLEX,MSDOS.UNIX,SKDOS 3/St00 ALL/S200 
toecifv 1 601.6*02,6401/1 1 .6e04.66O0.6A0t.Z6.Z6O.6046.IOS 1.6065.66010.3*000 
modular <*oei eaiembtort m- C, wiiti baituflbad uiriitwi 
aevnan tor eddMlonai 9*0 »acn, HOO to* 3, S300 tor eB 

DEBUOOfNO SIMULATORS FOR POPULAR 9-BIT MICROPROCESSORS 
EACH S7S-FLEX I10O-OS9 880 UNIFLEX 
OUCCT.OMLV vereiene EACH tfaVCOCO FLEX.COCO OBfl 
mierecuve^ akrtAffe procaftaon eadkida dtoa**«r«fr tormantng. binary ad*»>0 
BOOOil. |ie)e«oe. 1607. 6009 0S9, 210 RXX 



ASSEMBLER CODE TRANSLATORS FOR 4502, 6800/1, 6809 

6009 b 6000 $7*-?lEX tOS-OSt 6I0UN?FLEX 

la 6*0* A 000* to Bvaaonmd ISO-FLEX tTVOSa ASO-LlNIFLEX 



FULL-SCREEN XBASIC PROGRAMS •** ww control 
AVAILABLE FOR FLEX, UNIFLEX, AND MSDOS 

OISPLAY OCNCnAT06VOOCU*aflNTOR I 

UAJLINa LIST SYS TEU UM wi 

WTVt Kt OAT WITH HfM> H0O -l 

TABULA RASA eWUrJEOCET ttOO 

DISK AND XBASIC UTILITY PROGRAM LIBRARY 
SSO.FLEX S30UNfFLEX/MSDOS 



690 wlthoui 

%3Q «tlf>oui 



m^aii torn Of el 0< BASIC pn>0«em. tet 8AS*C fmqrwn. e«e 
nan FLEX wwMwm eidude eod end fMQjm*** only 

CMODEM TELECOMMUNICATIONS PROGRAM 

$100 FLEX, OS9,UNIFLEX,MS-DOS,UNIX,SKDOS 
OBJECT^MLY **wbr* EACH tSO 

meny^rwtn «** tnrtanaf moda. Ma iraneM, MOOEM7. xOH xoff. eia 
tor COCO and non COCO, OnVoe irtmm* COCO mndare port ia> to 2400 Baud 



DISKETTES & SERVICES 

525" DISKETTES 

EACH 10-PACK 17.50 SSSD/SSDD/DSDD 

Antancan mad*, puarartoad 100% Gfutaty mil* T^ve4 »ao>aCt. hia> rtngi, t 



ADDITIONAL SERVICES FOR THE COMPUTING COMMUNITY 
CUSTOMIZED PROGRAMMING 

wt wel cuatomUa any ol the program* MecTOed w» tN» edVen»amart| or in ou/ 
Onxnure tor epaciattad cuatamM \t%m c* to eover new (muMi. the cnaroe 
tor tueA OuatorvU/altori cto^nda upon tfta m*<i»a*ao*»ty q| ifta modiAcaitoni 

CONTRACT PROGRAMMING 

we wel caala nam pioojrams or modrr» a^Ung (Mo*r«me on a contract bao«. 
a Mn ii we f\ava proxiaed tor owar rwarraj vaam. the oomouMf* on *«Urfi wa 
hava periwmad contracl prooramnwig ACfjd* fnott popular modal* or 



, H^a»ej 0CC, ifi*A OO. HP. ATAT. and moei 
(MviAer oonda of i -Jm aw tf aarv •**&* OOOOVi. 6*0*. 260. ASOft. 
66O11O, ueing moat a*proprt*l* (anouagee and operating vyatonu. on tYttomi 

ren*a>e to alia Irom laige aaaiiiii nei anil 11 to Sinola board onrartaVa, 
the cnarg* tor pane*) prp y nerwej * imiaOy by *w no«r or Br th* lata. 

CONSULTING 

w* eff*« a wto* ,w # 1 



Co«npv1e)r Syotom* Coniurum*, Inc. 

UM Latla Lane), Conyarm, OA 90207 

Telephone) 401-493 4570 or 1717 

«V« t«k« ordera 11 any tim*, bul plan 
lono diocutfion* m«r 8, ff posslblt. 

Coniact ua about catalog, dealer, dlicounlt, and aefvic**. 
Moat program* in aourcai 91*0 compuior. OS. disk alia, 
25% olf multlpla purchaaaa of aama program on ona order. 
VISA and MASTER CARD accapted; US fund* only, plea**). 
Add OA eaiea lax (if In GA) and 9% ahfpplng. 

iUNf[f if t If* TkiwuI i|r«l«nt CoAti^iaFnt C** Hkihhw 
COCO Tano>,|*tOaa *^<MJIf18 Btora Sonwv* 
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OS-9" 
User Notes 



By: Peter Dibble 

The publishers of 68' Micro Journal are proud to oake 

available the publication of Peter Dibbles 

0S9 USE! WTtS 

Information for the BIG HIKER Co the F10, 
tegular or CoCo OS9 



Daing CS9 

HELP, MINTS, PROBLEMS, REVIEWS, SUGGESTIONS, COMPLAINTS, 

OS9 STANDARDS, Cenerstln* a New Bootstrap, BuiJdln* a 

new System Disk, OS9 Users Group, etc. 

Progrsa Interfacing to 0S9 

DEVICE DESCRIPTORS, DIRECTORIES, "FORKS', PROTECTION, 
"SUSPF.ND STATE**, "PIPES", "INPUT/ OUTFIT SYSTEM", etc. 

Prog r searing Lsogusges 

Assembly lAngusge Progrsms and Interfacing; Bssic09, C, 
Pascal, and Cobol reviews, programs, and uses; etc. 

Diet* Include 
9o tjrolsg all the Source Listings In, Source Code and, 
where applicable, assembled or complied Operating 
Programs. The Source and the Discussions In the 
Columns can be used "as is", or as a "Starting Point" 
for developing four OWN more powerful Programs. 
Programs sometimes use multiple Languages such as s 
short Assembly Language Routine for reading a 
Directory, which la then "piped" to a Baslc09 Routine 
for output formatting, etc. 




FLEX™ 
USER NOTES 

By: Ronald Anderson 

The publishers of 6& MICRO JOURNAL are proud to 
c available the publication of Ron Anderson's FLU 
MOTES, In book form. Thla popular monthly column 
has been a regular feature In 6fl r MICRO JOURNAL SINCE 
1979. It hsa earned the respect of thousands of 
68 MICRO JOURNAL readers over the years. In fact, 
n'a column has been described aa the 'Bible' for 68XX 
users, by some of the world's leading microprocessor 
professionals. The nost needed and popular 68XX book 
available. Over the years Ron's column has been one of 
the most popular In 68 MICRO JOURNAL. And of course 
68 MICRO JOURNAL Is the most popular 66XX Magazine 
published. 



Listed below are a few of the 
book and on diskette. 



files Included In the 



BOOK $9.95 



Typeset — 


w/ Source 


Li 


stln 


gs 


(3-Hole 


Punched; fl 


X 


11) 




0*1 use Under - 








.. c 



$5.50 



All Source Listings on Disk 

1-6" SS, SD Disk SU.95 

2-5" SS, DO Disks $24. 9S 



All TEXT hies in Ihe book are on the disks 



LOGO C 1 Fife load program to offset memory — ASM PIC 

MEMOVE C 1 Memory move program — ASM PIC 

DUMP C1 Pnnier dump program — uses LOGO — ASM PC 

SUBTEST C1 Simulation ol 6600 code to 6809. snow differences — ASM 

TERMEM C2 Modem mpul 10 disk (or other port input to cUsk) — ASM 

M C2 Output s file lo modem <or another port) — ASM 

PRINT C3 Parallel [ enhanced) pnnter driver — ASM 

MODEM C2 TTL output lo CRT and modem (or other port) — ASM 

SCIPKG Cl Scientific main rouimes — PASCAL 

U C4 Mint momlor. disk resident, many useful furxftons — ASM 

P RINT C4 Parallel prrnter driver without PFLAG — ASM 

SET C5 Set printer modes — ASM 

SETBASl C5 Set prrnter modes — A-BA9C 

NOTE: .CI,.C2, etc*Chspter I. Chspter 2, etc. 

"Over 30 TEXT files Included Is ASM (assembler)-PASCAL- 
PIC (position Independent code) TSC BAS1C-C, stc. 

Book only: $7.95 + $2.50 S/H 
With disk: 5" $20.90 ♦ $2.50 S/H 



With disk: 8" $22.90 + $2.50 S/H 
Shipping & Handling $3 30 per Book, $2.30 per Dbt set 

Foreign Orders Add $4.50 Surface Miil 
or $7.00 Air Mail 

If paying by check » Please allow 4-6 weeks delivery 

• All Currency in US. Dollars 

Continually Updated In 68 Micro Journal Monthly 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



*FL£X Is s trademark of Technics! Systems Consultsnts 

"0S9 Is s trademark of Mlcrovsre snd Motorola 

~6tt' Micro Journsl Is s trademark of Computer Publishing Inc , 



(615)842-4601 

Telex 5106006630 
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OS-9 



L1 UTILITY PAK— Contains all programs formerly In 
Filter kits 1 & 2, and Hacker's kit 1 plus several 
additional programs. Complete "wild card" file 
operations, copies, moves, sorts, del, MACGEN shell 
command language compiler, Disassembler, Disk 
sector edit utility, new and improved editions, approx. 
40 programs, increases your productivity. Most 
programs applicable for both level I & II 6809 OS-9. 
S49.95 ($51.95) 

Call or send Self Addressed Stamped Envelope for 
catalog of software for color Computer OS-9 and other 
OS-9 systems. 

BOLD prices are CoCo OS-9 format disk, other formats 
(in parenthesis) specify format. All orders prepaid or 
COD, VISA and MasterCard accepted. Add $1.50 S&H 
on prepaid, COD actual charges added. 

SS-50C 

MEMORY LIQUIDATION SALE! 

(While Supply Lasts) 

1 MEGABYTE RAM BOARD 

Full megabyte of ram with disable options to suit any 
SS-506809 system, High reliability, can replace static 
ram for fraction of the cost. $399 for 2 Mhz or $439 for 
2.25 Mhz board assem bled, tested and fully populated. 

2 MEGABYTE RAM DISK BOARD 

RD2 2 megabytes dedicated ram disk board for SS-50 
systems. Four layer circuit board socketed for 2 
Megabytes! Special sale price of $399.00 includesonly 
256k of ram Installed (you add the rest), includes OS-9 
level I and II drivers for Ram disk, (note: you can re- 
boot your system without losing ramdisk contents). 
<Add $6 shipping and insurance.) 

Please call for answers to your technical questions 
concerning these products. 

D.P. Johnson, 7655 S.W. Cedarcrest St. 

Portland, OR 97223, (503) 244 8152 

<For best service call between 9-tl am Pacific time.) 

OS 9 rs a tradainatto of Microwave and Motorola inc. 
MS-DOS la a iradamart of Microsoft Inc. 




rDATA-COMP 
SPECIAL 
Heavy Duty Power Supplies 
For A frrftad time ex* rCAVY DOTY SWITCHING POWEf 
SUPPLY. These are BRAND NEW unit* Note that these 
prices are tee than 1/4 the norma) price for ttase high 
quality unite. 
S900 Qtttandn Sntti Rd, Huaon, Tn. 37343 

Telephone 615 642-4600 Telex 510 60O6630 



Mate God** 

Size 105 * 5 * 15 irches 
including heavy imvoig bracket aid heaanrik. 

Rating: in 1KV220 volts ac (strap change) Out 130 wtifc 

Output +5v . 10 anpB 
+12v-4.0 sups 
♦i2v - 20 i 
-12v-05i 






Mating Qiibju. Tamma) stxp 

toad Reaakai: Auavnatk; shotl circuit recuv^y 

SPECIAL: SS93S each 

2 or more $49,95 each 

Add $7 JO cadi SAi 



Make: rkschert 
Size 10,75 x 62*225 inches 

Rating; 110/220 ac (strap change) Out 81 

Oifpua: +5v - 8.0 ampe 
+12v lAmnpa 
+12v . 2A ampB 
+12v-Z1 anpa 
-12v . 04 amp* 



Mating Guam Moist 

Load Reactor Autvnatic short cacuk recovery 

SPECIAL: $49.95 each 

2ormor? $39^5 each 

^ Add S750S/H adi 

5900 Cassandra Smith Rd, Wxeorv Th. J7343 
retephora* 615 842*4600 Telei 510 60O663D 




68000 68020 68010 
68008 6809 6800 

Write or phone for catalog. 

AAA Chicago Computer Center 

120 Chestnut Lane — Wheeling IL 60090 
(312) 459-0450 



TichnJc*i ConauJtalJon available motl waakdaya from 4 PM lo 6 PM C8T 
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Stop! 

Get a 25 Mega- 

Byte Hard Disk 

practically FREE 

Sale Ends 
12/1/87 



*This is exactly one cent more than the price of 

the same system - with two floppies - for one cent 

more you get one floppy and a 25 MegaByte Hard Disk with the faster 

CPU board, additional serial ports and improved clock! 
Includes Professional OS-9™ Version 2 and the $500.00 C Compiler! 

Remember - When it's over, IT'S OVER! 



We don't know how long this very, very low price can be maintained, don't miss it 



*» 



Daia-Comp Div. - CPI 
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!!! Subscribe Now !!! 
68 MICRO JOURNAL 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Mastercard) | VISA| — | 
Exp. Dale 



Card#_ 



For 1 Year 



2 Years 



3 Years 



Enclosed: $ 



Name, 
Street. 
CHy_ 



State 



Zip 



Counlrv_ 



My Computer Is: 



Subscription Rates 



U.S.A-: 1 Year $24.50, 2 Years $42.50, 3 Years $64.50 

♦Foreign Surface: Add $12.00 per Year to USA Price. 

♦Foreign Airmail: Add $48.00 per Year to USA Price. 

♦Canada & Mexico: Add $9.50 per Year to USA Price. 

♦U.S. Currency Cash or Check Drawn on a USA Bank ! 

V / 

68 Micro Journal 

5900 Cassa dra Smith Rd 

POB 849 

Hixson,TN 37343 





Telephone 615 842-4600 
Telex 510 600-6630 
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68 MICRO JOURNAL 
Reader Service Disks 

Disk- I Filesoil. Minicat, Minicopy^Minifms, "Lifetime, 

••Poetiy. ••Foodlisl. ••Diet. 
Disk- 2 Disksdil w/ insL& fixes. Pxime, •Pnnod, 

••Snoopy. ••Football, ♦•Hexpawn.** Lifetime. 
Disk- 3 Cbug09. Seel. Sec2, Find. Table2. Intrxt. Disk- 

exp, •Diskiave. 
Disk- 4 Milling Piognm. •Finddat. •Change. •Testdisk. 
Disk- 5 •DISKFDC I. •DISKFIX 2. ••LETTER. 

••LOVESION. ••BLACKJAK, ••BOWLING. 
Disk- 6 ••Purchase Order. Index (Disk file indx). 
Disk- 7 Linking Loader, Rload. Hazknesi. 
Disk- 8 Crtest, Unpher (May 82). 
Disk- 9 Daiecopy. DiakTix9 (Aug 82). 
Disk- 10 Home Acoouniiog (July 82). 
Disk- 11 Dissembler (June 84). 
Disk- 12 Modcm68 (May 84). 
Disk- 13 •Initmf68. Testmf68, •Cleanup, •Dskalign. Help, 

Date.Txt. 
Disk- 14 •Init. •Test, •Terminal. •Find. •Diskedit. Intt.Ub 
D I s k - 1 5 Modem 9 + Updates (Dsc. 84 Gilchrist) to Mod em 9 

(Apiil 84 Commo). 
Disk- 16 Copy.Txt. Copy.Doc, Cal.Txl. CaLDoc. 
Disk- 17 Match Utility, RATBAS. A Basic Prcprorasor. 
Disk- 18 Parse.Mod, Size.Cmd (SepL 85 Armstrong). CMDC 

ODE, CMD.Txt (Sept 85 Spray^ 
Disk- 19 Clock. Date. Copy, Cat. PD£l«Asm & Doc, 

Enun.Sys, Do. log. Asm & Doc. 
Disk -20 UNIX like Tools (July A Sept. 85 Taylor A 

Gilchrist). Dragon.C, Giep.C. ISC, FDUMP.C, 
Disk -21 Utilities & Games - Date, life, Madness. Touch, 

Goblin. Slarshoi, &. 15 more. 
Dlsk-22 Read CPM A Non FLEX Disks. Fraser May 1984. 
Disk -23 ISAM. Indexed Sequential file Accessing Methods. 

Condon Nov. 1985. Extensible Table Diiven. Lan 

guage Recognition Utility, Anderson Marco 1986. 
Disk -24 68' Micro Journal Index of Articles & Bit Bucket 

Items from 1979 - 1985. John Current 
Disk- 25 KGRMIT for FLEX derived from Ihe UNIX ver. Buig 

Feb. 1986. (2)-5* Disks or (l)-8* Disk. 
Disk- 2 6 Compacts UniBoard review, code & diagram. 

BurlisoTi Msrch '86. 
Dlsk-27 ROTABIT.TXr. SUMST^ST TXT.CONDATA.TXT. 

BADMENTXT. 
Disk -2 8 CT-82 Emulator, bit mapped. 
Dlsk-29 ••Star Trek 

Dlsk-30 Simple Winchester, Dec/86 Green. 
Dlsk-31 ••• Read/Write MS/PC-DOS (SK*DOS) 
Dfsk-32 Hicr UNIX Type upgrade - 68MJ 2/87 



NOTE; 

This is a reader service ONLY I No Warranty is offered or implied, 
they ace as received by 68' Micro Journal, and are for reader 
convenience ONLY (some MAY include fuei or patches}. Also 6800 
and 6809 programs are mixed, as each is fairly simple (mostly) to 
convert to the other. Software is available to crott-anonble aS. 

• Denotes 6800 - +* Oerotes BASIC 
♦♦* Denoua 68000 - 6809 no indicator. 



Specify 8" disk $19.50 
5" disk $1645 



Add S/H . $340 
Overseas add* 5450 surface - $7.00 Air Mail, USA OoUars 

68 MICRO JOURNAL 

PO Box 849 

Hixson,TN 37343 

615 842-4600 - Telex 510 600-6630 
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IF YOU NEED IT, WE'VE GOT IT! 
(OR WE'LL MAKE IT) 

Yes. PERIPHERAL TECHNOLOGY still sells the FO-2 for SS-50 Bus Computers. And if you don't 
need it. we sell other products from Single Board Computers to Systems which should fil your 
requirements. Custom Hardware Design is also available. Here's a small sample of what we offer: 



FD-2 FLOPPY DISK CONTROLLER 

• Controls ug to tour 5#V* Drives 

• Runs in 1 Of 2 MHZ Systems 

• Can bo oonligured for either 4 or 16 

• Addre»e$ per I/O Slot 
(SS30orSS3OC) 

• USOS WD2797 Contioller Chip 
(compatible with 1 77 1 / 1 79X 
Controller Chip) 

• Hardware and Software compatible 
with SwrPC DC -4 controllers 

• 6800/8809 Flex Onvers available 

• SK'DOS Operating System or 
OS9/8809 Driver package 



y^ ■ ' ^^^^^?^^^ 



PT69-4 SINGLE BOARD 
COMPUTER 

• 6809E Processor/ 1 MHZ Clock 

• Four RS232 Serial Pods using 
8850'S 

• Two 8-Btt parallel Ports using 
6821 Pi A 

• Time-OJ-Day Clock (MC146&1 8) 

• 59K of user RAM 

• 2 K or 4 K or SPROM using 27 1 6 
Of 2732 

• Double Sided/Double Density 
Floppy ContfOller 

• Can Read/Wnle Radio Shack 
OS/9 Diskettes 

• Board Sue 5 6" X 8 2" 



SYSTEMS 

• Floppy or Winchester versions 
Available 

• System* gs« any 6609 Single Board 
Compute* or 66008 6oa<d 

• Will be configured to meet your 
Requirements 

■ OS9 & SK'DOS Operating Systems 

• Call or wnle for system 
conliguralions 




MONTHLY SPECIAL 

FD-2 Floppy Disk Controller: $129.00 

Regular Price : $149.95 




PERIPHERAL TECHNOLOGY 

1480 Terrell Mill Road, Suite 870 

Marietta, Georgia 30067 

(404) 984*0742 Telex # 880504 

VISA / MASTERCARD f CHECK /CO D 



Catalogues Available Upon Request . 



XDMS-IV 

Data Management System 
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Save $100.00 - Limited Time 
Regular $35O.OO.>tJ0«rCYfty 

$249.95 



TethnkjJ tricptont aeawtnoce: Ttl 914-«4U3S5Z (E^ain^) 
-FLEX™ Tecnlcnl Syctene OamtfuaU, SMDOS"* STAJc-lOTS Corp. 



FOR 6809 FLEX-SK-DOS(5/8") 

Up to 32 pau{Wnel4» per recardl Ue to 12 dwnaa Red oanw) Up io 1024 byte ro&wdat U«o 
defined Enn and print coflDoll PtoceB filet! Farm fDeel Conditional cxaaxiant Procns 
chaining) Upward/Downward file linkiofl Rk) joining Random file virtual ptguujl Built in 
utilinrel Built is text line cditorl Fully section oriented I PnLvwtJ formal Boldface, Double 
width. Italic* end Underline supported! Wriacn in ceoipsa ftxuc&ucd wmlicti integrated for 
FASTexecunenl 

XDMS-IV Data Meiugewjent System 

XDMS-IV » b broad new approach lo dale management It cot ooly permit* user* to 
d fje crihq , enter end nriev© data, but ulna to p»en e^e filei raoduefftg aunomixu) report*. 
ecmsi dicpliyc And file output Processing can consist of any of a ret of standard high levd 
functions including tecrxd and field aelndicci. aorting and aggregation. Lookups in other filet* 
apodal precving of record rahesa, custom report formatting, totaling and sublouling, and 
ewwuTirww of up to three rsbanJ fDes u a "datahaac* on uaer rained output reports, 
POWERFUL COMMANDS! 

XDMS-IV CMMBbiaem the ouvaionalhy of many popular DBMS software systems with a new easy 
to use eefitmand set into a tingle integrated package. We've Included many new feature! tod 
comnanda m r ln rti n g a let of gencnl file atihtuK. The pianexsing aanmendf ere Input -Ptacaa* 
Output <IP0) onimed wtnch allows aknoat inttant anploneatatioo of a pram dbaiga 
SESSION ORIENTEDJ 

XDMS-IV ia aeenon orioikal Bala "XDMS" and you are in ioCUot ccsunend of all the 
feetoroa. No more vai&lni for • cornmaod to load in ban* diakl Many conunanda arc brened iate» 
aucb ia C3t£A7E (file definiekviK UPDATE (file editor), PURGE and DELETE (urilukt), 
Othea are piooaae eotnmandi wfckfe are used to creata a vaer proc^ which it exe cu ted with » 
RUK rmwwwwxmnA Etsiut mty bo eSased into a "preaoaa' fDe which ia exowod by an EXBCUTE 
ataancBL Prbvukw mey execoae other pfocenei, or thomaeivei, either oaaditianaUy or 
uocaraduionally . Mereaa and acrem p wau pta ire eaaily padad, and entire ueer appbeatkaw eas be 
run vabna: ever lawinf XDMS-IVr 
1TSCASYT0USB1 

XDMS-IV knept dau manigernem ennplel fUdjet Ihen daaign e oona^ra DBMS whidb hidei the 
true natare of the data, we kept XDMS-IV file cskBal The uaer view of data reUoonahip* at 
preaented in reporta and acrenn output, while &* actual data reaidea in oaiy to maulain filea. This 
aaped pejmda oatunzzzal pnmoMadoe and repxw aruhout eonplaa radefinirion of the dtubaae 
filoi and ctracBire- XDMS-IV may be ueed for • wide range of applicator* fnam esnpki racoid 
aiasagcaxexit ayaumt (iddroaa«. invontory , m ) to integrated databeee tyatonj (order entry. 
ao aaaaalng ) 1 The p*^ 3 ''" am fl n^ Tn 'M, ^^ 

Visa & Master Card Excepted 

Triepbode: 615442*4601 or Telex: 510 6W4630 

Or Write: S.E. Media, 5900 Casouuira Smith RdL, 

Hlisoft, Tenn. 37343 ^ ' ' / 
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GMX MICRO-20 PRICE LIST 



OPTIONAL PARTS AND ACCESSORIES 



MICRO 20(12.5 MHz) W/1 SAB $2565.00 

MICRO 20 (16 67 MHz) W/1 SAB $2695.00 

MICRO 20 (20 MHz) W/ 1 SAB $3295.00 

68881 12 5MHz Floating Poinl Coprocessor $ 195.00 

68881 16 67MHz Floating Ptunl Coprocessor $ 295.00 

68881 20MHz Floating Point Coprocessa $ 495.00 

M0T0R01A68O20 USERS MANUAL $ 18.00 

MOTOROLA 68881 USERS MANUAL $ 18.00 

KUliU3£CU^^^^^ilUi£ $1690.00 

to package includes a PC-slyle cabinet with a custom backpanel. 
a 25 Megabyte (unformatted) hard disk and controller, a floppy disk 
dnve. a 150 watt power supply, cooling tan. panel mounted reset and 
abort switches, and all necessary Internal cabling, (For use with 
SAB-90 serial connectors only,) 
2nd 5 "80 FLOPPY & CABLES FOR M20-AP, ADD , $ 250.00 

SECOND 25MB HARD DISK & CABLES. ADD $ 780.00 

TO SUBSTITUTE 50MB HD FOR 25MB HD. ADD $ 290.00 

TO SUBSTITUTE 80MB HD FOR 25MB HD. ADD $1500 00 

TO SUBSTITUTE 155MB FOR 25MB HD. ADD . .„ $2100 00 

60MB TEAC STREAMER WITH ONE TAPE $ 870.00 

PKG 0F5TEACTAPES .... $ 112.50 

CUSTOM BACK PANEL PLATE (BPP-PC) $ 44.00 

wm J^ $ 335 00 

The ^abilities ol the GMX Micro-20 

68020 Single-board Computer by adding sixteen asynchronous 
serial I/O pwts By using two SBC-16S boards, a total ot thirly-su 
serial ports are possible 

J;lJ!fcVfJiHiHJ»J:ii»lt1iaiiiiro«:i:BiiJ'.fl $165.00 

m TTL level and 
standard RS-232 signal levels for up to 4 serial I/O pons 

■^■IIJIiJJ:MIHlHilMI;hlM:iiH3iiai $398 00 

The GMX S uses three & 1230 Parallel Interlace/ Timers 

(ft/Ts) to provide up to forty-eight parallel I/O tines The I/O lines 
are buttered in six groups ol eight lines each, with separate duller 
direclion control lor each group Butler direction can be Itxed by 
hardware Jumpers, or can be soltware programmable tor 
bidireclional applications 

JJJtHimJIJIJiliMJiIHiW.'A?!! $75,00 

SRC WW pi means ol developing and testing 

custom I/O interface designs tor the GMX Micro-20 68020 Single- 
board Computer The board provides areas tor both DIP (Dual Inline 
Package) and PGA (Pin Grid Array) devices, and a prewired 
memoiy area for up to 51 2K bytes ol dynamic RAM 

$19500 

The Sfft-BA proviaes an Interlace between the GMX Mfcro- 20 
68020 Single-board Computer and the Motorola Input/ Output 
Channel (I/O bus) With I he I/O bus. up to sixteen olf-lhe-sheU or 
custom peripheral devices (1/0 modules) can be connected to the 
GMX Micro-20 

l:l;M}UIIIJIiffffWBgBWiriM:lJJJI $475.00 

\C AN pr Brlace tween the GMX Micro-20 

68020 Single- board Computer and the ARCNET modified token- 
passing Local Area Network (IAN) originally developed by Datapomt 
Corp The ARCNET is a baseband network with a data transmission 
rate of 2 5 Megabits /second The standard transmission media is a 
single 93 ohm RG-62/U coaxial cable Fiber optic versions are 
available as an option 

0S9 LAN Software Drivers for SBC AN $120. 00 



I/O EXPANSION BOARDS 



16 PORT SERIAL BOARD OHLT ISBC-16 



I/O BUS ADAPTER (SBC-BAJ 



GMX MICRO-20 SOFTWARE 



020BUG UPDATE -PROMS * MANUAL $150.00 

THESE 68020 OPERATING SYSTEMS ARE PRICED 
WHEN PURCHASED WITH THE MICRO-20. PLEASE 
ADD Sf 50.00 IF PURCHASED LATER FOR THE 
UPDATED PROMS AND MANUALS. ALL SHIPPED 
STANDARD ON 5% " DISKS 3Vt * OPTIONAL IF 
SPECIFIED. 



OS9/68020 PROFESSIONAL PAK $850.00 

Includes OS . "C". uMACS EDITOR, ASSEMBLER, DEBUGGER, 
development utilities, 68881 support 

0S9/6B020 PERSONAL PAK $ 400.00 

Personal OS-9 systems require a GMX Mlcro-20 development 
system running Prolesslonal OS-9/ 68020 for initial configuration 



Other Soltware lor OS-9/68020 


BASIC (Included (n PERSONAL PAK) 


$ 200.00 


C COMPILER (included in PROFESSIONAL PAK) 


.. $ 750.00 


PASCAL COMPLER 


$ 500 00 


UNIFLEX 


UniFLEX 


.. $ 450.00 


UniFLEX WITH REAL-TIME ENHANCEMENTS 


s son no 




Other Software for UniFLEX 



UniFLEX BASICW/PAECOMPILER $ 300 00 

UniFLEX C COMPILER $ 350 00 

UniFLEX COBOLCOMPILER $ 750 00 

UniFLEX SCREEN EDITOR T* 150.00 

UniFLEX TEXT PROCESSOR $ 200.00 

UniFLEX SORT/MERGE PACKAGE $ 200.00 

UniFLEX VSAM MOOULE $ 100 00 

UniFLEX UTILITIES PACKAGE I $200.00 

UniFLEX PARTIAL SOURCE LICENSE $1000.00 

GMX EXCLUSIVE VERSIONS, CUSTOMIZED FOR 
THE MICRO-20, OF THE BELOW LANGUAGES 
AND SOFTWARE ARE ALSO AVAILABLE 
FROM GMX. 

ABSOFT FORTRAN (UniFLEX) $1500.00 

SCULPTOR (specify UniFLEX or 0S9) $ 995.00 

FORTH (0S9) $ 595.00 

OYNACALC (specify UniFLEX or 0S9) S 300,00 

GMX DOES NOT GUARANTEE PERFORMANCE OF ANY GMX 
SYSTEMS, BOARDS OR SOFTWARE WHEN USED WITH 
OTHER MANUFACTURERS PRODUCT. 

ALL PRICES ARE FOB CHICAGO IN U.S. FUNDS 

TO ORDER BY MAIL SEND CHECK OR MONEY ORDER OR USE 
YOUR VISA OR MASTER CHARGE Ptease allow 3 weeks for 
personal checks to clear US orders add $5 handling if under 
$200 00 Foreign orders add $10 handling il order is under 
$200 00 Foreign orders over $200.00 will be stopped via Emery Air 
Freight COLLECT, and we will charge no handling. All orders must 
be prepaid in U S lunds Please note that foreign checks have 
been taking about 8 weeks tor collection so we would advise winng 
money, or checks drawn on a bank account in the U S Our bank is 
the Continental Illinois National Bank ol Chicago. 231 S LaSalie 
Street. Chicago, IL 60693. account number 73-32033 

CONTACT GMX FOR MORE INFORMATION ON THE ABOVE 
PRODUCTS 

GMX STILL SELLS GIMIX S50 BUS SYSTEMS. BOARDS & PARTS 
CONTACT GMX FOR COMPLETE PRICE LIST 



CmX 1 1337 W. 37th Place. Chicago, I L 60609 (312)927-5510 — TWX 910-22V4055 — FAX (312) 927*7352 
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Now Offering "FLEX'* (2 Versions) 
AND 'STAR- DOS PLUS + " 




For Ordering C*ll 

(615)842-4600 



FROM - DATA-COMP, C.P.I. 



A Family of 100% 68XX Support Facilities 
The Folks u/ho FIRST Put FLEX* 
The CoCo 



on 




TSC Editor 

RtjtSOOO 
NOW $35.00 



DOS PLUS 4 

• Functions Same as FLEX 

• Reads - writes FLEX Disk* 

• Run FLEX Programs 

• Just type: Run "STAR-DOS'' 

• Over 300 utilities & programs 
to choose from. 



PLUS 
ALL VERSIONS OF FLEX & STAR DOS 




+ Read-Write-Dir RS Disk 
+ Run RS Basic from Both 
+ More Free Utlities 



INCLUDE 

+ External Terminal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memoiy Examine Program 
+ Many Many More!!! 



TSC Assembler 

fUfttOOO 
NOW $3500 



Cora Disk Dnvp Susleuisl 



2 TH1NLINE OOUILB SIDED DOUILE DENSITY DISK DRIVES 
SYSTKH VlTN PDtJEI SWPLV .CAlINfcT, DISl OllVE CARLE. J4M 
NEW DISK CONTROLLER JPO-CP VJTfi J-DOS .US-DOS OPERATING 
SYSTEMS. $4*9.95 

Spidfy What CONTROLLER You W#nt JAM, or tADIO IHACX 



THINLINE DOUIt^ SIDED 
DOUILE DENSITY 40 TRACKS 



1 



Verbatim Diskettes 



Sinftle Sldtd Double Deoilty 
Daubl* Sided Doubl* Deotlty 



Cauli oilers 



J4N JPO-CP WITN J-DOS 
WITH J-OOS, RS-DOS 
RADIO SNACK J, I 

RADIO SHACK Dlik CONTROLLER 1.1 



Disk Dtive Cables 



Cflbl* for One Drive 
Cable for Two Drive* 



$179.9* 



$ 14.00 
* 14.00 



$139.95 
$159.95 
$114.95 

3134.93 



S 19.93 
S 24.93 



MK VPCRADt 

POR C.D.E.P, AMD COCO 11 
RADIO SHACK BASIC 1.2 
RADIO SHACK DISK IAS1C 1.1 

DISK OltVE CAR I NET PCJ1 A 
SINGLE DRIVE 

DISK DRIVE CABINET POR TWO 
TK INLINE DRIVES 



niVTCRJ 

EPSOM U-RO 
EPSON MX-70 
EPSOM KX-lOO 

acojmmue* not ipso* 

6 J 46 2K SEllAL BOARD 
6 J 49 32K EXPAND TO J 26K 
EPSON MX -AX- HO KI150NS 
EPSON LX-80 Rl IRONS 
TEACrOR UNITS POR LX-80 
CARLES 4 •THEN INTERSACKS 
CALL POR PRICING 



$ 29.95 

$ 24.93 
I 24.93 



I 49.93 
$ 49.95 



4219.95 
IU3.95 
$495.95 



$ R9.95 
$149.95 
$ 7.95 
I 5.93 
I 39.95 



DATA-COMP 

5900 Cassandra Smith Rd 
HiKson. TN 37343 


|e» 




SHIPPIN6 

USA ADD 211 

FOREIGN ADD 5» 

MIH. %2$Q 


(615)842-4600 

f Of Ofdvftng 

Telex 5106006630 


S 





An Ace of a System in Spades! The New 

MUSTANG-08/A 



Now with 4 aerial porta atandard ft speed Increase to 12 Mhz CPU ♦ on board batter/ 
backup and include* the PROFESSIONAL OS9 package - Including the $500.00 OS-9 

C compiler! This offer wont last forever! 



NOT 128K, NOT 512K 
FULL 768K No Wait RAM 

The MUOTANOCB** system took every hand from al 
other 68006 sysems wo tested ruling OS-9 68K! 

The MUOTANG08 indudes OSM8K** andfor Peter 
Stak* SKTXSS™ SK*DOS b a single user single tasking 
| system th* takes up where *Fl£X™ left of? SJCDQS is 
| aauafy a 68XXX FLEX type system (Not a 75C pain; 
J em ji_a_M btown i 

1 on dfc* JO. Fact a: 
tthan 



System tadute OS9 est or SCDOS - Your (3kjsx 
Specifications 



Now even faster! 
with 12 Mhz CPU 



Oomxiufi 
IUSTANG4B 
Other popular 6B0Q8 system 
MUSTANM20 



OS-9 68K Haid Disk ^ 
BMzCFU Orrin 32eac 



tmin 
Orrin 



06i 

211 



J 





CPU 


MC6B008 


t2Mta 


RAM 


76* 

No Wat Shea 


256K Chps 


PORTS 


4 RSZ3 


Mcrai quart 




2 BblParaW 


MCG821 P1A 


CLOCK 


MK48T02 


FkeJ Th» Qock Bat 


EPBOM 


16K.32Kor64K 


Safe*** 


R.0PPY 


WD1772 


5 1MDrWa5 


HOT DISK 


fctwWs FHlt 


WD10Q2 Boad 



BU 



a 25 Megabyte 
4^ Hard Disk System 

$1,998.90 

Complete with PROFESSIONAL OS-9 

includes the $500*00 C com 1 er, PC 

style cabinet* heavy duty power supply, 

5" DDDS 80 track floppy* 25 MegByte 

i Hard Disk - Ready to Run \ 

Unite other 68006 systems Ihere are several Bgrifcam 
dRerenoaa. The MUSTANC>08 is a full 12 rvfegahertz system. The 
RAM uses NO wal states, this means ful bore MUSTANG type 
performance. 

Abo, eJbwtig for addressabe ROMPROM the RAM b the 
maximum allowed for a 66008. The 68006 can only address a 
total of 1 Mepfcytes ol RAM. The desfen allows all the RAM 



'$400.00 



See Mustang-02 Ad - page 5 
for trade-in detals 




MUSTANG-08 



LOOK 

Seconds 32 ha Rg&ao 
beeger Lo*t 
68008 8 Mis 08>9 6K. ..18.0. ..9.0 



10 

MalaO 

< 



m*. Oave «r 



.9.8.. ,6\3 



/• bit I; V 

register tang fr 

for (W); I < 899999; ++J); 



V^ Now more serial ports - faster CPU l 

I Battery B/U - and $850.00 OS-9 Profes- 1 

- slonal with C compiler included! . sp*^(foTa7^^ 

* avatable to the user b requred and reserved for the system. 

A RAM disk of 480K can be easily conT^ured, leaving 288K 
free for pogjarrvsyslem RAM space The RAM DISK can be 
configured to any size your ap^etsrion requres (system murf 
have 128K in eddMbn to Is other req uhw n a it a ). Leaving the 
ramOTOsr of the on>naJ 768K for program use. Suficien) 
source fctiuded (dnvers, etc) 

JIEJCmnA—fcoTOC MUTT AttQ4» to » ml n il gfCPI 

Data-Comp Division 

A Decade of Quality Service" 




<km 



7 SS ~j^*- Systans Wold WUe 
Computer Publishing, Inc. 5900 Casarda Smith Road 
Tetejftre 615 842-4601 - Telex 510 G0O&30 Koon, Tn 37343 

■- 

' Thoe vflh SW1PC r+dentfy R£X 5* - Col for spe&d Nb. 



